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PROFESSOR G. MAGNEL’S 


“PRESTRESSED CONCRETE” 


THIRD EDITION. 
Completely revised and enlarged. 


354 pp., 328 illus., 37 tables. Price 20s.; by post 21s. 


New features include : Many new examples of buildings and bridges, including 
multiple-story continuous-frame structures. Design is simplified by tables 
giving the dead weight and working loads of beams of different spans and 
depths. The breaking strength of statically-determinate beams. Economy 
of continuity. Plastic theory of continuous beams. New test results. The 
whole of this book is based on the author’s own great experience, and is there- 


fore entirely dependable. 


Principles of Prestressed Concrete.— 
The development of the — of pre- 
stressing is simply explained by elemen- 
tary calculations and diagrams for com- 
parative designs of reinforced and pre- 
stressed slab bridges. 

Methods of Prestressing.—Methods in 
which the wires are tensioned after the 
concrete has hardened and before the 
concrete is placed are described and illus- 
trated. Electrical prestressing. High- 
tensile bars. Expanding cements. 

Staticaliy-determinate Beams.—Com- 
plete formule for the design of fully pre- 
stressed beams. The adaptation of the 
formula in conjunction with a semi- 
graphical method for practical design is 
applied to beams of constant and variable 
moment of inertia. Beams subjected to 
bending moments of opposite signs or 
in two planes. Shearing stresses and 
stresses at the ends of a beam. Fully- 
worked examples. 

Continuous Structures. — Design of 
single-story and multiple-story contin- 
uous structures, including frames, with 
examples. 

Tests.— Descriptions and results of tests of 
prestressed beams of various types, in- 
cluding beams of 14-ft., 20-ft. and 66-ft. 
span ; several tee-beams 11 ft. 6 in. long, 
one of which has some untensioned rein- 
forcement ; a continuovs beam; and a 
beam of 155 ft. span. 

Creep.—The effects of the creep of steel 
and concrete are discussed, and experi- 
ments made by the author and others 
are described and applied to practical 


design. Recommendations for allowing 
for the loss of prestress due to these 
causes. 

Buckling.—Theoretical and experimental 
verification of the fact that there is no 
risk of buckling of a slender prestressed 
member if the cables are in continuous 
contact with the member or if points of 
contact are sufficiently numerous. 

Effect on Time and Superimposed Load. 
—Losses of prestress with respect to the 
shrinking of the concrete combined with 
creep of the concrete and steel, and 
values for a reduction coefficient to allow 
for these losses. The effect of the super- 
imposed load on beams in which the 
wires are free, grouted in, or bonded to 
the concrete. The effects of tensioning 
wires in pairs, of the slipping of the wires, 
and deformation of the anchors. 

Permissible Stresses.— Valuable recom- 
mendations relating to the stresses that 
can be safely resisted in the steel and 
concrete at various stages of the opera- 
tion of prestressing. 

Applications of Prestressed Concrete.— 
Many examples of railway and road 
bridges, foot-bridges, gantries, floors, 
roofs, continuous beams and frames, 
multiple-story structures, hangars, silos, 
foundations, strengthening existing struc- 
tures, railway sleepers, pipes, and other 
work. 

Precast Concrete.—Fully detailed and 
illustrated descriptions of up-to-date 
methods used by leading manufacturers 
making different classes of prestressed 
precast concrete products. 


CONCRETE PUBLICATIONS LIMITED 
14 DARTMOUTH STREET, LONDON, S.W.1 
American edition published by McCraw-Hill Book Co., Inc., New York and Toronto. 
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PROMETO 
MOVING 
FORMS 


a rapid and highly economical method 
of erecting structures of all kinds 


PROMETO hydraulically controlled moving-forms and equipment enable a high rate 
of construction to be maintained with minimum labour requirements. They provide 
the means of making substantial savings in the cost of erecting Silos, Chimneys, 
Water Towers, Multi-Storey Flats, the lining of Mine and similar shafts, Elevator 
Houses, and many other types of concrete structures. We have the sole rights for 
the manufacture and use of PROMETO equipment in the United Kingdom, and are 
prepared to enter into sub-licence arrangements with selected Contractors for individual 
jobs or prescribed districts. Inquiries are invited from Consulting Engineers, 
Architects and Contractors. 


wittiaM THORNTON « sons trp 


WELLINGTON ROAD 


LIVERPOOL 


Building and Civil Engineering Contractors 
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NOTICE 
CHANGE of ADDRESS 


THE 


YORKSHIRE HENNEBIQUE 


CONTRACTING CO. LTD. 


NOW 


HENNEBIQUE HOUSE 
123 THE MOUNT 


YORK 


Tele: YORK 54656 


BRANCH OFFICES: 
30 WINCOLMLEE - HULL - Tele: HULL 33501 
WESTERN WHARF - DUNDEE - Tele: DUNDEE 6170 


ROYDS WORKS: ROYDS LANE - LOWER WORTLEY - LEEDS - 12. Tele: 637891 
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Power Stations 


Consul 


Sir William Haicr 


Portishead ‘B’ Power Station, Somerset 


The main superstructure under 
construction at Portishead *“B’ Power 
Station includes the turbine house, elec- 
trical annexe, boiler house and bunker 
hays. Six turbo-alternators, each witha 
60,000 k W capacity will be housed in the 
turbine house. Other works in progress 
include the ash settling pits and ash plant 
house, access roads and bridge, treated 
water storage tanks, water treatment 


plant house and water supply lines. 


Contractors for every class of 
Building and Civil Engineering work 


at home and overseas 


JOHN LAING AND SON LIMITED 
GREAT BRITAIN, CANADA, UNION 


CONTRACTS COMPLETED 

AND IN PROGRESS INCLUDI 
Willowholme Power Station, Carlisle 
Bold Power Station, Lancashire 
Prince Rock *B’ 

Power Station, Plymouth 


Barony Power Station, Scotland 


LAING 


OF SOUTH AFRICA, RHODESIA 


Engineers) ow / er 
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Steel 
Reinforcement 


... bent... bundled... labelled 


Delivered to site ready for fixing « 
No loss of time in checking and sort- 
ing material e¢ No loss of material 


due to prolonged storage on site e 


A complete service of 
DESIGN, FABRICATION AND FIXING 
for all types of Reinforced Concrete 


Construction. 


REINFORCEMENT ENGINEERS 


WOOD LANE, LONDON, W.12 Telephone : Shepherds Bush 2020 
BUTE STREET, CARDIFF Telephone : Cardiff 28786 
TREORCHY, GLAMORGAN Telephone : Pentre 238! 
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air entrained concrete 


increased workability 


lower water-cement ratio | | faster concrete placing 


increased strength | | decreased costs 


There is indisputable evidence that ‘‘ Febcrete '’ Air Entraining Agent provides 
an easy means of producing better concrete with all-round savings in cement 
requirements and concrete-placing costs which are far greater than the infini- 
tesimal cost of *‘ Febcrete.’’ This evidence, which is based on the use of 
** Febcrete "’ on important concrete constructional undertakings throughout 


the world, is available without obligation to all Engineers and Contractors. 


FEB (GREAT BRITAIN) LTD. 


LONDON. {02 KENSINGTON HIGH STREET, Telephone Westerr 
MANCHESTER: ALBANY WORKS, ALBANY ROAD, CHORLTON-CUM-HARDY Telephone Chorlton 


0444 


1063 
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BAR CUTTERS 


The BRRL.SA model, illustrated above, will meet all require- 


ments for high speed, economy, and simplicity of operation 
This high-speed shearing machine will cut mild steel rods up 
to 2 in. diameter. It is of robust construction yet portable 
in view of its compact arrangement, and is powered by 
electric motor and self-tensioning Vee-belt drive. The mov- 
ing blade is in continuous action and makes 28 cuts per 
minute ; 2-in. diameter bars require one cut only. The 
static blade is housed in a specially designed seating which 
spreads the shearing thrust over a wide area, thus reducing 
wear and considerably lengthening the life of the machine 
Let us send you full details 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KENT 


Telephone Chatham 45580 Telegrams Cempelgi, Chatham 
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APPROVED 
FOR SITE TESTING 
on all Government Departments §@ Contracts 


4” PRESS AND MOULDS 6” PRESS AND MOULDS 


in use all over the world 


MILBANK-WELLS HYDRAULIC PRESS AND CUBE MOULDS 
FOR CONCRETE TESTING 


Press and Moulds in the 2 sizes for Testing 4 in. and 6 in. cubes 
up to 16,000 Ib. per square inch, complying with B.S. 188! 


MILBANK FLOORS LTD. 


PRESTRESSED CONCRETE CONSTRUCTION 
RIVER HOUSE, EARLS COLNE, ESSEX. Telephone: Earls Coine 410 


Manufactured for us by Horner & Wells, Led. Engineers, Chelmsford, Essex 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


Horizontal tube inserted in Going up Half-turn plate, tighten Miéillframes of special 
Millframe Coupler. Half- Millframe slides quickly bolt. Millframes are light-gauge stee! tube 
turn the spring steel plate, into position on verticals then secured to ve give high speed erec- 
ughten bolt—it's fast ! of the H-FRAME below standard lift height 6 uon and dismantlina 


MILLS SCAFFOLD CO. LTD. 


(A Subndiary of Guest, Keen and Nettlefolds, Lid.) 
Head Office : TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6. (RiVerside 50269) 


Agents and Depots: BELFAST + BIRMINGHAM + BOURNEMOUTH + BRIGHTON + BRISTOL * CANTERBURY + CARDIFF 
COVENTRY + CROYDON + DUBLIN + GLASGOW + HULL + ILPORD + LIVERPOOL + LOWESTOPT + MANCHESTER 
MEWCASTLE + NORWICH + PLYMOUTH + PORTSMOUTH + READING + SHIPLEY + SOUTHAMPTON « SWANSEA - YARMOUTH 
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wherever formwork is wanted 
plywood can always be used... 


whenever 
plywood 
| is wanted 
consult 


for complete 
satisfaction 


We are specialist suppliers of plywood for concrete shuttering, and can give 
immediate delivery from stock in all thicknesses and in standard sizes up to 
96 in. by 48 in. We are supplying plywood shuttering for some of the most 
important reinforced concrete structures in the country, and can offer full 
technical advice on its use for all kinds of shuttering work Include our name on 


your list for plywood supplies. Complete descriptive literature and prices are 
available on request 


All Plywood Shuttering supplied by us will pass the requirements of the highest B.S. Glue Test 
A—X 100 (Phenolic Glue). 


MoNTAGUEL. MEYERLTD. 


PLYWOOD DEPARTMENT 


14 BUCKINGHAM STREET LONDON, W.C.2 


TELEPHONE TRAFALGAR 7766 TELEGRAMS EMELEMLID. STRAND, LONDON 


MLM. 
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ROOF 


> WATERPROOFING 


—an overhead that pays dividends 


Evode Roof Waterproofing —embodying the famous cold applied Evode 
Insulating (Trade Mark) Pastes —continues to protect roofing structures old or 
new, large or small, in cold or tropical climates, for many years after it has been 
applied. This ability to endure and preserve is inherent in the unique properties 
found only in Evode Insulating (Trade Mark) Pastes, described fully in our 
leaflet 1021. 


CONTRACTS DEPARTMENT —We can supply materials and labour 


Inspections made and detailed estimates 
submitted without obligation 


Cite Batting ond Cots 


EVODE LIMITED + STAFFORD + ENGLAND 


Telephone: 1590 1/2. Telegrams: Evode, Stafford 
London Office: 1 Victoria Street, London, S.W.1. Telephone: Abbey 4622/3 


x CON C Jury, 19 
\ 
\ 
x 
WA \ 
ot 
te 
A 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


ROAD BRIDGE 


E, TUFTON STREET, 
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patented 
Steel Wire 


or 
restressed 


oncrete 


by 


OF SHEFFIELD 


LORE 

4 


TRUBRITE STEEL WORKS - MEADOW HALL - SHEFFIELD 
Tel : Sheffield 36931 (10 lines) 


London Office: Stafford House, 40 43 Norfolk St., Strand, W.C.2 Tel: Temple Bar 7187 
& 7188. Birmingham Office:53 Vittoria St.. Birmingham | Tel: Central 680! & 6802 
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PLYWOOD SHUTTERING 


wer 


can ‘be supplied in staat any size 


Supplied only through the usual trade chann 


THAMES PLYWOOD MANUFACTURERS LIMITED 
Harts Lane, Barking, Essex Telephone) RIPplewa 
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CONCRETE 


THE GAMMON-MORGAN 


AND CONSTRUCTIONAL 


ENGINEERING 


WATER-IN-SAND ESTIMATOR 


MOISTURE 
VARIATIONS 
IN THE SAND 


NGINEERS should 

specify that the 
concrete mix shall be 
adjusted for moisture 
variation in the sand, so 
that the total water in 
the batch shall consist 
of the water carried in 
the aggregates plus the 
water added in the 
mixer. 


GUN LANE - 


STROOD - 


ACCURATE 


measuring of 
WATER CONTENT 
IN SAND 


The most accurate, simple, and 
rapid means of measuring the 
water content in the sand. 
No weighing or chemicals are required, and an adequate 
sample is used. The GAMMON-MORGAN WATER-IN- 
SAND ESTIMATOR should be available alongside every 
mixer, so that the water content of every mix may be 
correctly gauged. Full details will be sent on request. 


PRICE £3 3s. Od. each (9 Canadian or U.S. dollars). CARRY- 
ING CASE €1 IIs. 6d. (4.62 Canadian or U.S. dollars) 


LTD. 


KENT ~- Phone: Strood 7334 & 7736 


- 
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reduce formwork costs with 


send your inquiries to 


VINCENT MURPHY 


& COMPANY LIMITED 


BRITISH MADE OR IMPORTED PLYWOOD 
ALSO 
IMPORTED SOFTWOOD 
IMPORTED HARDWOOD (Hewn or Sawn) 


74 DERBY ROAD, LIVERPOOL, 20 
110 CANNON STREET, LONDON, E.C.4 
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REINFORCED 
CONCRETE CONSTRUCTION 


BEHIND THE FACADE 
of brick and glass in this 
group of Laboratory and 
Workshop Buildings lies 
the enduring strength of 
REINFORCED CON- 
CRETE STRUCTURES 
AND FOUNDATIONS 


Built by 


TELEPHONE SIMONSWOOD 2601 (3 lines) 

HAMMOND ROAD, KIRKBY INDUSTRIAL ESTATE, LIVERPOOL 
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Little support... 


. is needed for this new lightweight 
CELCOWN slab for roof and floor construction : 
our latest development in the field of precast 
cellular concrete. 

Phis lightweight structural unit, having a 
high thermal insulation value, reduces cost 
of steelwork and support generally, cutting 
out additional insulating materials. It 

also saves on labour costs because of easier 
handling and the speedier progress of work. 
ensured by dry construction. CELCON 
slabs are produced to span up to 10 feet in 


densities from 38 to 50 Ib. per cu. ft 


the new lightweight roof and 
floor slab by 


CELCON LTD - 3 VICTORIA STREET - LONDON ~- SWI ~ Phone: Abbey 7481-4 
Midlands 2! SOHO HILL BIRMINGHAM 19 Telephone Northern 3346-9 
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VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 


The CAPCO’’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 


Apparatus. 


Full details on request. 


CAPCO (SALES), LTD. 


SEACONSFIELD ROAD, LONDON, N.W./8. Telephone: WILLESDEN 0067-4. Cables: CAPLINKO, LONDON 


THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.”” TYPE. 
INCREASED:— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE: 2124 
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Christiani & Nielsen Ltd. 
CIVIL ENGINEERING CONTRACTORS 


ws 
> 
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RECENTLY 
COMPLETED 
FOUR-STORY HOP WAREHOUSE 


at Paddock Wood, Kent, for the 
HOP MARKETING BOARD 


Architects Messrs. Farttoucu & Morais, 
Designers of Concrete Structure Messrs. R. E. Eacan, Lrp 


Main Contractors: Messrs. Hatse & Sons, Lrp 


ROMNEY HOUSE, TUFTON STREET, WESTMINSTER 
LONDON S.W.1 


Tel.: ABBey 6614/7 Tel. Address: RECONCRET SOWEST LONDON 
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Buy and you buy 


Long spells of heavy duty—24 hours a 
day, if need be—are no hardship for 
ACE Hoists and Winches. Built to 
ensure well-known ACE reliability, 
these sturdy, indefatigable machines 
always keep going till the job is done. 
All ACE hoists incorporate platform 
safety device and overwind limit. 


THE ACE RANGE 


PETROL, DIESEL OR ELECTRIC 


TOWER MAST PLATFORM 
HOISTS 5 to 50 CwrT. 


CONCRETE ELEVATING 
PLANTS 5 cubic ft. to } cubic 
yard. Easily erected and include 
those suitable for heights up to 
400 feet. 


SUPER MOBILE PLATFORM 
HOIST our 10 cwt. capacity 
COMET does more and is the lowest 
priced Diesel. 

POWER WINCHES 4 to 40 ewe. 
direct off drums for building use, 


steel erecting, haulage and almost 
all general purposes, 


SEND FOR DESCRIPTIVE 
LEAFLETS 


Unusual Installa- 
tion of an A.C.E. 
Concrete’ Eleva- 
ting Plant. 


SALE 
OR HIRE 


Have you received details of the NEW Designs 


with special quick service features ? 


A.C.E. MACHINERY LTD., PORDEN ROAD, BRIXTON, LONDON, 8.W.2 
Telephone: BRixton 3293 (9 lines) and at Brentford 
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Administrative Block 
at Crawley New Towr 


Architects Adie, Butt 


Partners, fF 


BUILDING WITHIN A BUDGET 


The most successful building operations today are the fruits 
of collaboration—the closest possible partnership of owner, 
architect and a widely experienced firm of builders and 
contractors. Wates are such a firm 


Wates believe in pre-planning. The final drawings are those 
which crystallize optimum solutions to every aspect of the 
building problem. The Wates method invests the owner with 
complete control of costs : he gets his building at a price within 
his budget, and he gets it on time 


Wates building operations are economical because they make 
full use of the latest mechanical equipment, because they employ 
resources of men, materials, machines and architectural talent 
to maximum advantage 


These services are offered cither on a fixed fee basis or at 
a fixed inclusive price. Consult Wates or put them on your 
tender list—it pays 


Wates Offer 
vi A T E Ss The advisory service of their experienced engineering, 


surveying and planning depariments 


Efficient and highly economical building to precise 
programmes 


cancial assistance covering building contracts and 
the purchase of sites 
exh 


WATES LT D. Building & Civil Engineering Contractors 


HEAD OFFICES 1258/1260 LONDON ROAD S.W.16 Telephone POLlards S000 
LONDON DUBLIN NEW YORK 
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The TIME and LABOUR SAVED by 


OLD METHODS MULTIBLOC 


Using Pallets (Without Pallets 


MAKING AREA 


12 BLOCKS PER DROP 
BLOCKS MOVED TO BLOCKS MOVED TO 
STORAGE SITE STORAGE SITE 


LOADED | AT A TIME 


PATENT TRUCK LIFTS ONE 
COMPLETE OROF OF 12 


STORAGE SITE 


GRAB STACKS } DROPS OF 12 
wer 


LOADING 


GRAB LOADS 6 OROFS OF 12 AT 
A TIME (72 BLOCKS) 


“ MULTIBLOC”” HANDLING EQUIPMENT INCLUDES : 


“ Multibloc”” Aggregate Feed 
Trucks 

“ Multibloc ” 
Machine 

“Multibloc” Patent Lift 
Trucks 

“ Multibloc” 

Gantry 


LOADING | AT A TIME 


Block Making 


Grab and 


Let us explain, with- 
out obligation, how 
this flexible ** Multi- 
bloc '’ system can be 
applied to your own 

particular 


problems. 


** Multibloc Handling is a 
streamlined system of pro- 
ducing better building 
blocks, and moving them 
with minimum breakages, 
faster and with less labour, 
at a lower capital outlay 
than has hitherto been pos- 
sible. 

*In the example given 
the ‘* Multibloc 


is making 4-in. 


machine 

blocks. 
When other sizes are made, 
the number produced at one 
drop varies proportionately. 


Sole Concessionaires for the British 
Isles 


DAVIES of BRISTOL 


Contractors’ and Quarry Plant 


20 WHITELADIES ROAD, 
BRISTOL, 8 


Telegrams : 
“ Alanar, Bristol, 8 


Telephone : 
38418/9 
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—with the aid of 


CIMENT FONDU 


Ata Whitsun week-end the Leedsand 1 iverpool 


Canal was drained, the central section was 


excavated, a sewer was laid, the canal bed ills 
and banks were rei tated and the canal ‘as 
refilled The whole operation was completed 
im five davs and ibout GO ard of 
Ciment Fondu concrete were laid 


C'ment Fondu wi wu urpassed for speedy road 


repaws l/l concrete made th Ciment Fondu 
is ready to carry its full ad ithin 24 hours, 
thereby cutting traffic dislocation dun nloa 

Mlustration by “rte Wardle munimum 

Wil Mun City 

Engine SY Surveyor to the City Write today for latest literature and photographie 


of Bradford 


) Concrete Rock-hard within one day 


LAFARGE ALUMINOUS CEMENT CO., LTD. 
73 BROOK STREET, LONDON, W.1. | 
TELEPHONE: MAYtair 8546 
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@os4E€ SERIES 


BORE MM. 100 - STROKE MM. 
NO. OF CYLINDERS 4 

COMPRESSION RATIO 16:1 

SWEPT VOLUME 3°61 LTRS. 


4 
ENGINE HEIGHT 32°62 INS. 


ENGINE WIDTH 23°6 INS. 
ENGINE LENGTH 33°83 INS 


| 1280 1500 | 1600 1700 1000 


— — + 


1HOUR RATE 265 32.0 | 405 


5 5 420 | 430 
12 HOUR RATE 23° 28-0 340 | 35 75 | 370 38.0 
24 WOUR RATE | 2/0 | 256 | 3/0 | 325 


33-6 34.5 


Conforming to the requirements of BSS.649 49 


S6é3€E SERIES 


BORE MM. 100 - STROKE MM. 
NO. OF CYLINDERS 4 
COMPRESSION RATIO 
SWEPT VOLUME 3°61 LTRS 4 
ENGINE HEIGHT 34° 5 INS. 
ENGINE WIDTH 16 68 INS. 
ENGINE LENGTH 31:20 INS. 


B8.H.P. 
1250 | 1500 | 1800 | 2000 | 2250 | 2400 
1WOUR RATE | 34.75 | 500 | 54.5 | 580 | 59-0 
12 WOUR MATE | 3/0 | 37-5 | 44.5 | 490 | 52-5 _— 
24 HOUR RATE = 


27.8 | 332 | 400 | 43-46 | 465 
| 


Conforming to the requirements of BSS.649 49 


STANDARD EQUIPMENT Starter Motor 


(mechanically engaged Bendix pinion) 


OPTIONAL EQUIPMENT Engines can 
also be supplied with Solenoid Axial Starters and 
Industrial Flywheels for hand 


Generator (12 
Volts), Injector Pump and Injectors, Fuel and Oil 
Filters, Fuel and Water Pumps 


matic or Mechanical Governor 


Starting, together 
with many other accessories including Hour Meters 
reverse flow fans etc. 


Thermostat, Pneu- 


Fan and Fan Belt, 


in line with special 
Decompressor. 


requirements 


These two Industrial Engines offer Diesel advantages at remarkably low cost and are, of course, 


backed by the well known Ford Dealer Service both in this country and throughout the World 


Full details of the above ergines 


obtainable from — VADUSTRIAL UNIT SALES DEPARTMENT 


FORD MOTOR COMPANY LIMITED - DAGENHAM - ENGLAND 
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M‘Calis “Macalloy” 
Prestressing Steel 
for 
South Eastern Gas Board's 
new premises at Greenwich 


Precast Arch-Ribs — Lee-McCall post-tensioned units 


The photograph shows a new sulphate Contractors : Demolition & Constructior 

of ammonia store and bagging house Co. Limited 

for South Eastern Gas Board at Phoenix — ? End Block Liverpool Artificial 

Designed by The Central Construction 


Department of the South Eastern Gas 
Board in conjunction with “ Twisteel ” 
Reinforcement Limited. 


McCALLS MACALLOY LIMITED 


TEMPLEBOROUGH e SHEFFIELD e@ P.O. BOX 41 


Phone: ROTHERHAM 2076 (P.B. EX 8 Lines). LONDON OFFICE: 8-10 GROSVENOR GARDENS, $.W.1. Tel: Sloane 0428 
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An Electrically Driven PC4 Concrete Pump. 

Capacities from 8 to 10 cu. yds. per hour. 

Ranges actually obtained 125 ft. vertical or 
1,500 ft. horizontal. 


FOR SALE AND HIRE 
EFFICIENT RECONDITIONING SERVICE 


BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete. 

Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 

Pumpable concrete must of necessity be good concrete. 

Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 

The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


‘Tae ConcrereP ump Company itp 


4STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546 


Telegrams: Pumpcret, Kens, London 


CONCRETE 
PUMP 
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BLASTFURNACE BUNKERS, IRLAM, LANCS 
Photo by courtesy of Lancashire Steel Corporation, Ltd. 


HOLST 


co = 


REINFORCED CONCRETE DESIGN AND 
CONSTRUCTION BY HOLST & CO. LTD 


Head Office : 
NETHERFIELD, BERKHAMSTED, HERTS. 
Telephone: Berkhamsted 1128-30 


Branches : LONDON, BIRMINGHAM, MANCHESTER, LEEDS, DURHAM, EDINBURGH, CARDIFF 
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McCalls ““‘ MATOBAR ” Fabric was used in this 
traffic “‘ Channelizer”’ constructed for the Mon- 
treal City Planning Department. The junction 
is at Pie IX Boulevard and Sherbrooke Street 
East, Montreal P.Q. 


Photograph by courtesy of 
The Garette Montreal 


M‘ Calls 


ATOBAR 


Welded 
FABRIC REINFORCEMENT 
FOR ROADS 


REINFORCEME 


McCALL & CO. (Sheffield) LTD. 
Templeborough ° Sheffield ° P.O. Box 41 
Telephone: ROTHERHAM 2076 (P.B. Ex 8 Lines 
Londen Office: 810 Grosvenor Gardens, S$. W.1. Tel: Sloane 0428 
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ementation provides 


a proved and tested foundation 
for the Constructional Engineer 


on otherwise unsuitable ground 


Cementation is particularly applicable to the treatment of made-up 
ground and rubble tips on which buildings are to be erected 
Colliery shale and dirt tips and natural gravel deposits can be so 
treated that the constructional engineer has thoroughly-reliable 


foundation. 


The Cementation Company Limited has the experience, the 
facilities and the resources to carry out work of any magnitude in 
any part of the world. 


E MENT ATION Bentley Works, Doncaster 


COMPANY LIMITED Telephone: Doncaster 54177 8 9 


~ Doldowlod Bridge 
4 
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WASHED 
BALLAST, SAND, SHINGLE & 
| Crushed Aggregate for Reinforced Concrete. 
BOYER & SONS, LTD. 


<3 Sand and Ballast Spec ialists, 
DELIVERED DIRECT TO ANY 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 
Quotations on Application. PADDINGTON BASIN, W. 


Telephone: Paddington 2024 (3 lines). MEMBERS OF B.S. & A.T.A. 


BARS in sizes from ¥% in. to I} in. Mild 
Steel 28/33 tons Tensile cut to lengths. 
BARS bent to schedule. 


BARS for prompt delivery to site at com 
petitive prices. 


Send your inquiries to 


PASHLEY & TRICKETT - LTD. 


STOKE STREET, SHEFFIELD, 9. Telephone: 41136-7. Telegrams: ‘PET’ SHEFFIELD, 9 


advice and schemes 
pace every Kind. sont 
0 . LTD the various use 

Westminster, S.W.1 woroma 
96, Victoria 
A RS for REINFORCEMENT 
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ENDORSED BY FAMOUS 
BUILDING CONTRACTORS 


E. B. Badger & Sons Lid. W. #f 

Chivers & Sons Lid. Custodis (1922) 
Lid. J. L. Eve Construction Co. Ltd 
F. C. Construction Co. Lid. Founda- 
tion (Plant) Ltd. W.&. C. French Lid 
Gilbert-Ash Ltd. Holloway Bros 

(London) Lid. John Laing & Son Lid 
Wilson Lovatt & Sons Ltd. Sir Alfred 
McAlpine & Son Ltd. Sir Robert 
McAlpine & Sons Ltd. Marples, Ridg- 
way & Partners Lid. Mills Scaffold 
Co. Lid. F. G. Minter Ltd. John 
Mowlem & Co. Ltd. Taylor Woodrow 
Construction Ltd. Trollope & Calls 
Lid. Vibrated Concrete Construction 
Co. Ltd. 


You need no props! Bolt up your formwork to Rawlhangers 
slung over the beams, and the job is firm and secure, ready 
for pouring! Below, instead of props, you have clear, 
unobstructed working space. Rawlhangers save you time, 
timber and money, whether you are laying solid concrete 
floors or partially cladding beams for precast floors. Write 
for free copy of * Lower the cost of raising the shuttering’ 

a handsome technical brochure on the many time-saving uses 
of Rawlhangers, Rawlities and Rawloops. 


THE WORLD'S LARGEST MANUFACTURERS OF FIXING DEVICES — 


THE RAWLPLUG COMPANY LIMITED, CROMWELL ROAD, LONDON, 5.W.7 
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RAPID METAL 


Ideal for every type of 
oncrete construction 


hese photographs of the Northern Outfail Works, 
‘Beckton, illustrate the adaptability of Rapid Metal 
Formwork. When this job is completed this shut- 
ing will become immediately available for any 
xther type of concrete construction. No wonder 
Oo many = are standardising on Rapid 


AUTHORITY 
london County Council 


CONTRACT 
vorthern Outlall 
hechtor 
CHIEF ENGINEER 
J. Rawlinson, C BE, M_ 
Mic 
Wl. Mun. BE. 
CONTRACTORS 


Ldmund Nuttall, Sor 


You can depend on RAPID METAL 


Patentees and Sole Manufacturers 


RAPID METAL DEVELOPMENTS LTD. 


209 Walsall Road, Perry Barr, Birmingham, 22b. Tel: Birchficlds 6021. London Office: 47 Victoria Street, 
S.W.1. Tel: Abbey 4077. Glasgow Othe 20 Blythswood Street, Glasgow, C.2. Tel: City 6312. Liverpool 
Depot: Great Briton Farm, Kirkby, Liverpool. Tel: Simons Wood 2482. South Wales Depot: Bridge 
Road, Waunarlwydd, Swansea. Tel : Gowerton 3277 UK. Patent Nos. 682,470 and 682,916. Protected 
by Patents in all principal Countries. 
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Anywhere on earth... 


Here on this barren stretch of the desolate “‘Skeleton Coast” in 
South West Africa, among rocky hills and dunes whipped into 
grotesque shapes by the corrosive blast of winds charged with salt 
and sand, diamonds are mined literally on the sea shore; and 
wherever men can work, so can the Land-Rover. A mobile or 
stationary power unit, a load or passenger-carrier, going anywhere 
.... pulling anything, the 4-wheel drive Land-Rovercantakeit. Allover 
the world, the Land-Rover stands for mobility, endurance, toughness. 


LAM, 
R OV, ER can take it 


MADE BY THE ROVER COMPANY LTD - SOLIHULL - BIRMINGHAM also DEVONSHIRE HOUSE LONDON 


CVS-116 


\ 
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Goods Shed, British Railways 
—Eastern Region, Bury 


PRECAST 
PRETENSIONED 


CONCRETE 


@ WINDOW BEAMS 


PYLONS- @ EAVES BEAMS ANOTHER 


PILES AND@—— erpuRtines 


SHEET PILES 
ROAD & RAIL 
BRIDGES - ROOF 


AND FLOOR BEAMS 
PRESTRESSED PRODUCT 
ANGLIAN BUILDING PRODUCTS LTD 


LENWADE I5 NORWICH. Tel.: Great Witchingham 29! 


| 

4 
e@eeee eee eee @ 
St. Edmunds. 
Contractors Messrs. 
C. R. Price. 
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PIN. YOUR FAITH 
TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CO. 


Phone 22480 LEEDS, 10 "Grams: “Grease.” 


COPPER STRIPS 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 
Telephone» FAiLaworth 1115 6 
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GOSTAIN CONCRETE co. LTD. 
DUNCAN MOUSE, DOLPHIN $.W.1. 


for 
High Quality 
Precast and Prestressed 
Concrete 


SCOTLAND WALES 
COLTNESS FACTORY Cowbridge Road 
Newmains, Lanarkshire BRIDGEND, Glamorgan 
Tel. : Wishaw 880 Tel. : Bridgend 961 


LONDON UNIT FACTORY 
Stahlton Lane, Southend Arterial Road, 
Childerditch, Nr. Brentwood, Essex 
Tel: Herongate 317 


Stahlton PrestRessen. 
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EXPANDITE 


LIMITED - 


stands for 
sound joints 


where weather must be kept out and where allowance 
must be made for structural movement due to temperature 
change. vibration or subsidence. 


EXPANDITE LIMITED have made a detailed study 
over many years of the diverse problems which arise 
in dealing with joints and have produced a range of 
sealing compounds and fillers with the accompanying 
techniques, which will perform satisfactorily for long 
periods under the severe conditions often experienced 


@ SEELASTIK® 


An all-purpose sealing compound in cream or black 
Ideal for making an airtight, weatherproof, dustproof 
seal between materials where movement may occur 
When applied to clean dry surfaces, SEELASTIK 
adheres strongly and forms a surface skin which may 
be painted. Available in gun and trowel grades 


@ SEEL-A-STRIP 


A preformed non-bituminous flexible sealing compound 
light stone or black in colour. Supplied in multi-strip 
form interleaved for ease of handling. May be applied 
to a wide variety of joints where a hermetic, waterproof 
and dustproof seal is required 


A black bitumen-asbestos sealing compound which 
adheres strongly to all clean, dry surfaces and gives 
a tough weatherproof seal which will not become 
brittle er lose adhesion after prolonged exposure. May 
be used at temperatures up to 350° 


A preformed flexible sealing compound for use in civil 
engineering, building and general engineering where a 
water, aif of gas-resistant seal is required RB200 is 
black in colour and is compounded with rubber and 
bitumen Available in standard sections, rectangular 
or circular, but can be cut and shaped as desired 
Grummets and Washers in various thicknesses to suit 
standard bolts are also available 


@ MULSEAL’ 


4 black waterproof emulsion, which is applied cold 
with a brush or squeegee and dries in a few hours to a 
tough, rubbery membrane. Perfect blending of natural 
rubber and bitumen makes it weatherproof and durable 
Adheres firmly to clean surfaces 


@ PLASTIJOINT 


A black bituminous putty which adheres strongly to 
most clean dry surfaces, does not require accurately 
formed sealing cavity. Especially suitable for vertical 
or inclined joints. Has good resistance to dilute minera 
acids and alkalis also imparts no taint to drinking 
water. Requires a primed surface except when applied 
to metal 


@ TECHNICAL SERVICE DEPARTMENT 


For obvious reasons it is important that materials should 
not be misapplied. EXPANDITE Limited maintain a 
staff of experts whose knowledge of joints in construc 
tional engineering is extensive. C onsult the Technical 
Service Department at the drawing board stage of any 
project. Their advice is well worth having—and costs 
you nothing 


*Rewistered Trade Marks 


EXPANDITE 


Chase Road, London, W.W.10 Tel: ELGar 432! (10 lines) 
Associates and Distributors throughout the World 
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BURTON - 

DERBY 
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CHESTERFIELO @ WORKSOP 
BAKEWELL / | 
NEV 


ATTENBOROUGH 


Trent Gravels 


10,000 tons per week 
Washed & Crushed |} In. to 4 in. 
We are the leading suppliers of high-class concrete 

regetes in the area shown above. 


deliveries guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


Prompt 


NOTTS 


Telephone: Beeston 54255. 


manufacture 


“CONCRETE SERIES” 


BOOKS ON CONCRETE 


These well-known books deal with 
practically every aspect of the design 
and construction of reinforced con- 
crete and precast concrete, the 
and chemistry 
cement, and kindred subjects 
complete catalogue giving prices in 
sterling and dollars, send a postcard 


to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.! 
England 
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“PLANO”—CONCRETING AID 
THE IDEAL MEDIUM FOR 


LEVELLING CONCRETE SURFACES 


SAVES 
TIME 


CUTS DOWN 
COST OF 
LABOUR 
AND 
MATERIAL 


For full details, write to: 


ANDERMAN & CO. LTD., 31 TOOLEY ST., LONDON S.E.1. “sisphens 


SPECIALISTS 
MULCASTER 


Invite inquiries for 
uctu 
of the country. 


ings and Renderings 
Gunite Lining any part 


res of every kind In 


| 
| 
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CREWE | 
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HASLI Telephone: Crewe 1265 
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Costains chose British Ropes wire 


” 


for use in manufacturing this 8¢ft. prestressed concrete 
Consulting Engineers to the Fairfieid 
pile, shown passing through Glasgow on its way to the Shipbuilding ond Eagnearing Co 
docks. It will be used in the construction of the new Ptesers. Gabtie, Show & Morten, 


quay walls at the shipyards of the Fairfield Shipbuilding & ye pe ay 


Engineering Co. Ltd., Govan, Glasgow Glasgow C.2 


Our wire is in constant demand for use in important 
constructional undertakings, at home and overseas. 
We were among the first producers of wire designed 
for prestressed concrete work. 


BRITISH ROPES LIMITED. DONCASTER « 
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BUILD 


WITH UNISTRUT 
AND IMAGINATION YOU BUILD 
IT BETTER AT LOWER COST 


Heavy duty bar stock rack, P1000 construction. Instantly 
adjustable and re-usable 


Time Card installatx Neat appearance, rigid construction, 
escent lighting problem is solved, too ! 


oncrete inserts, Pipe clamps and metal framing in 


tunnel piping installation. 


Framing 


Cable, Pipe and 


Conduit Clamps 


UNISTRUT —the new answer to old problems, 
frame, rack, suspend, support all electrical and 
mechanical equipment, the quicker and easier 
Unistrut way. It’s cheaper, too 


ALL-PURPOSE 


FRAMING 


UNISTRUT division of 
Sankey Sheldon 


Dept. (CC3) 46 CANNON STREET 
LONDON. EC 4 Tel: City 4477 (12 tines) 


— 
a 
juild 
Unistrut Channels, and Bol 
LB Roller Pipe Beam Clamps 
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This machine is specifically designed for the mass 
production of SOLID blocks in sizes 18° x 9 x 2°, 
24°, 3° and 4 in thickness and is capable of 
making 550 units per hour by means of “* Sesion ey 
fitments. 
itments as extras are also available for manu- 
facturing HOLLOW blocks one at a time, having 
two cavities to standard measurements 18” x 9° x 3°, 
4h", 44°, 6", 82° and 9 in width. 
t is fitted with a large hopper and mechanically 
operated conveying gear, combined with a feeding 
box. The gear mechanism is automatically lubri- TRIANCO K2. Mark 2. 
cated by an oil bath within the gear box. Automatic Block-Making Machine. 


Full specification will be sent on application. 
TRIANCO LIMITED 
IMBER COURT, EAST MOLESEY, SURREY 
Telephone : EMBerbrook 3300. 
Telegrams : Trianco, East Molesey. 


BLOCK-MAKING MACHINES 


WATERTIGHT 


LININGS 
LININGS 


FOR 
FOR 


TUNNELS, 
RESERVOIRS 


SEWERS, 
SWIMMING 


TANKS. 
BATHS, ETC. 


Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, etc. 
THE 


CONSTRUCTION CO: LTD 
WESTERN HOUSE, HITCHIN. HERTS. WESTERN HOUSE, HITCHIN. HERTS. HITCHIN, HERTS. 


bic 
cll 
/ 
4 
| 
EY 
| 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


The most comprehensive range 
of Allam internal vibrators in- 
cludes petrol, electric and pneu- 
matic types with frequencies up 
to 11,500 r.p.m., and all offered 
with three sizes of interchange- 
able vibrating units to suit very 
harsh dry concrete mixes, vari- 
ous Cross-sections, and spacing 
of reinforcement. 


External vibrators are 

offered in five sizes to j ; 

suit the size and shape 
of the member to be 

concreted. They are 

used as complementary 

to internal vibrators, or 

where the section and 

reinforcement exciude 


the entry of internal Details of these and other 


vibrators. items of contractors’ plant 
sent on request, 


E-P-ALLAM CO. LTD. 


LONDON: 45 Great Peter Street, $.W.!. . Telephone: Abbey 6353 (5 lines) 
SCOTLAND : 39 Cavendicn Glasgow. 0.5. Tel: South 0/66 Werks: [el f astwood 55/4) 
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NOW a YING climbing jack 


for moving-form concrete construction 


METHWICK BIRMINGHAM 
w 5 CROSS STREET 


Shell roofs can be 
efficiently lighted by 
simply placing precast 
GLASCRETE panels on 
the shuttering and 
casting in monolithic 
with the roof, thus 
saving time and labour 
In trimming openings. 


Panels are cast to the 
curve of the roof and 
anchor bars are left 
protruding from the 
frame for bonding to 
the roof slab. 


Telephone: CEN. 5866 
(5 lines) 


Factory, London. 


: Messrs. Clifford Tee & Gale. 


J. A. KING & Co. Lto., 


QUEEN VICTORIA ST., LONDON, E.C.4 


~ - nf Cw ng «hyuttering are 
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All models are equipped with telescopy mast 
& are available with road towing equipment 
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1BECO is a high-quality, tough 
raft paper, waterproof throughout 


textured K 
its substa 


nce. Used as an undercarpet, 
revents unwanted drainage from 


the mix, safeguards metal reinforcements 


from deleterious subsoil acids. It bulks small for 


casy transt 


ort, easy storage. It is light in 


weight, simple to lay, and retains its water- 


proofness even with rough handling. 


Makes an excellent curing overlay as 


well 


. DAVIDSON & SONS LTD. 


Write to us for samples THE TRAFFIC ROLLS... 
and current prices a steadily increasing load for the 
country’s roads... only concrete 
soundly founded can stand up to it. 
That’s why, on more and more road 
repair and construction jobs, you'll see 
more and more 1BeCo being used. It's 
absolute impermeability is the soundest 
insurance of lasting strength where concrete 
is laid on porous subsoil. It speeds the work, too, 
and lowers its cost. Keep it in mind for jobs to come! 


MUGIEMOSS - ABERDEENSHIRE 
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A COMPLETE CONCRETE 
REINFORCEMENT SERVICE 


The large range of ““Expamet’’ Reinforcements 
provide a wide choice to suit all types of concrete 
construction. There are more than 100 standard 
variauons and weights in ““Expamet’’ Reinforce- 
ments from under 2 Ib. to over 30 lb. per square 
yard. 


EXPANDED STEEL AND WELDED FABRIC 
“Expamet”’ Expanded Steel Sheet Reinforcement; 
“Expamet’’ Welded Fabric; Super ““Ribmet”’ and 
other specialist materials can be adapted to meet 
reinforcement problems of all kinds, from solid 
slab decking and hollow floors, to light shell con- 
struction such as barrel vault and dome roofs. They 
are just as effective reinforc ing concrete in precast 
units as in sea defence works. 

“Expamet’’ can be of assistance to you. Write 
or telephone, we shall be pleased to advise in the 
choice and use of “Expamet’’ Reinforcements for 
any job you have in mind 


AND CONSTRUCTIONAI 


5-PART CONCRETE REINFORCEMENT SERVICE 


t. Design with Economy. 2. Preparation of working 
° { Reinforcements (Expanded 
Super Ribmet). 4. Delivery 


ivice and Literature 


ENGINEERING 


Blueprint finished Job... 


Stand for Hull Cricket Club 
Architects 

Wheatley & Houldsworth, Hull 
Contractors 

Markwell, Holmes & 
Ltd., Hull. 


Hayter 


Photograph shows Ribmet as 
permanent centering and 
reinforcement ; and mild Steel 
Bars and Stirrups in Risers. 
Expanded steel was used 

in the stanchion and pier 
encasement. The design for the 
reinforcement was supplied as 
part of our service. 


EXPANDED METAL PRODUCTS 


THE EAPANDED WEHTAL 
COMPANY LIMITED 
61b Burwood House, Caxton Street, 
London, 8.W.1 Telephone: AliBey 4943 
P.O. Box 14, Stranton W ork West Hartles 
eclephone Hartlepox 2194 

Also at: ABER N° BELFAST 
CARDIFF DUBLIN EXETER 

MANCHEST 


| 
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No. 7 OF A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 


Prestressed 
concrete 


SPILLWAY ARCHES 
CLAERWEN DAM increases strength and 
speeds construction 


Spor Crry oF Bimvinguat 


Warer Derartment 


Designer THe 
4 Concrete Co. Lrp., Lo 
DON, S.W.1 
Consulting Engineer Sia 
Witttam Hatcrow 
PARINERS 


Noutrs 
ONDON) Lip 


Ever since prestressed concrete construction 
was first used in this country, designers, 
architects and civil enginect have specihed 
* Wire by Johnsons *’ The reason is quality 


built up on early experimental work with those 


7 specialist designers who studied and worked 1 
nl the Continental deve lopment of this new build- 
ing technique 


Johnsons have a long record of Firsts, 
including indented wire for greater bonding 
and coils of 8 ft. diameter, from which the wire 


pays out straight 


wire was essential 


Yohnsons the choice! 


Richard Johnson & Nephew Ltd., Manchester, 11 


| 
Mia 
4 
A road carried across the dam 
by means of the arches shown above. 
arches are semi-ell iptical and _ 
_two-hinged ; most were of 40 ft. 
io. an by 12 in. thick and these were 
cast ih 3 ft. strips while the 
arch of 60 ft. span by 18 in. 
_ form: | Write for your copy now. 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


GUNITE AND 


uence WHITLEY MORAN 


repairs to AND COMPANY LIMITED 


structures Specialists in the repair of Engineering Structures 


si 5 OLD HALL STREET 


systematic 


diagnosis LIVE RPOOL 


of defects Tel. CENtral 7975 


for all forms of 


PRECAST 


materials experienced 


workmanship, expert 
supervision, and excellent 


We specialise in the production of Precast Concrete structural members to standard or 
special designs, also products for the Electrical Industry, Sports Ground Contractors, and 
Fencing Contractors, and shall be pleased to submit quotations for your requirement. 


H.B. CONCRETE CO. LTD. 


Head Office and Works: VICARAGE ROAD, EGHAM, SURREY. Telephone: Egham 3092 
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For over 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 


PENARTH, SOUTH WALES 


Telephone : Penarth 300 Telegrams: “ Cement, Penarth” 
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use the 
SERVICE 


for work 


SHUTTER PANELS 


All sizes and types 


ADJUSTABLE SHORES 


for floor and beam support 


ADJUSTABLE CENTRE FORMS 


for floor support 


SHUTTERLOCK WALING CLIPS 


for bracing with scaffold tube and locking the panels together, eliminating nuts and bolts in 
shuttering. Tremendous saving in erecting and striking costs 


COLUMN CLAMPS : BEAM CLAMPS 
ROAD FORMS : TRENCH STRUTS 


We aleo design and manufacture Steel Moulds for Floor Beems, Piles, Railway Sleepers and all 
other precast concrete products 


Let us solve your problems 


A. B. MOULD & CONSTRUCTION CO., LTD. 
92 WHITEHORSE ROAD CROYDON SURREY 
Telephone: Thornton Heath 4947. Telegrams : Abmould, Croydon. 


WORKS: VULCAN WAY, NEW ADDINGTON, SURREY 
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CONCRETE AND CONSTRUCTIONAL ENGINEERING j 


The world’s most 
highly developed 
fully portable 
bulk cement 
equipment 


The automeuc 
weighing device 
is instantly ad- 
justed against the 
calibrated scale. 


The Type 20! (20 tons nominal capacity) PORTASILO 


The PORTASILO system exploits to the full the advantages 
of using bulk cement and utilises the pneumatic delivery 
system now offered by the leading cement manufacturers 
its use can effect savings of 18/- per ton of cement used 
This proved and established system can be seen operating 
in most parts of the country. The PORTASILO is fully 
portable and the Type 105 Model of 10 tons nominal capacity 
is light enough to be man-handied. Automatic weighing 
of the cement is provided by the PULLWEY Mechanical 
Cement Man. The PORTASILO illustrated is the Type 20! 
of 20 tons nominal capacity. Other models of 10 tons 
capacity and upwards are available 


Write to-day for full details. 


BLUE BRIDGE LANE, 


YORK. 


Erected in minutes, the PORTASILO has unique advantages 
% No prepared foundations 
%& No power required for its operation 
% No erection or dismantling problems 
% No assembly joints to create trouble 


The system eliminates 
*% Unloading of cement by hand 
Ww The need for a cement man behind the concrete mixer. 
Waste 
%& The disposal of empty cement bags. 


Covered by patent 
applications in 
Great Britain and 
the principal coun- 
tries of the world. 


Telephone : YORK 4872 (8 lines) 
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EDITORIAL NOTES 


Improvers for Concrete. 


ONE of the earliest references to the use of a substance for improving the properti 
of concrete is the recommendation of Vitruvius nearly 2000 years ago that hog’s 
fat be used to improve the watertightness of concrete floors since then scores 
of substances have been advocated for improving various properties of concrete 
and many of these are, like Vitruvius’s, fatty or soapy substance Some 
the improvers are ordinary commercial products that have been found to be 
beneficial to concrete and that have been sold under trade names at many time 
the commercial price. For example, in the early days of this century hydrated 
lime was sold under a trade name as a waterproofer at many times the com 
mercial price, and much improved the concrete with which it was incorporated 
[he lime, of course, acted as a lubricant and improved workability, but the 
greatest benefit resulted from the fact that, having paid a high price for a mall 
quantity of white powder which he was told was efficaceous only if thoroughly 
distributed throughout the mixture. the builder took pains to see that the concrete 
was thoroughly mixed, and the better mixing plus the improved worl 
produced a denser and more watertight concrete Other examples wer 
sale at high prices of cheap commodities such as calcium chloride for qui 
hardening and waterglass for waterproofing and hardening concrete surface 
[his method of making profit from a discovery is not confined to the concrete 
industry. 

With the extension of knowledge of the properties of these “ improver 
it Is now common practice for the concrete maker to buy some of them com 
mercially at a fraction of the cost of the proprietary solutions and add them to 
each batch of concret: In some case where the demand is great enough 
improvers are added by the cement maker, and by using cements with special 
properti obtained by added chemicals the user 1s saved trouble ind 3 also 
assured of a uniform product The use of special cements also overcomes the 
difficulty arising from the fact that some of the chemicals used to impart special 
properties to Portland cement have different effects on different cement bor 
example, to promote quick setting it is generally recommended that the propor 
tion of calcium chloride should be 1 to 50 parts of cement by weight, but it ha 
been found that the proportion that gives the best and cheapest result differ 
with nearly every brand of cement, and the cement maker can be relied upon to 
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add the proportion that gives the most satisfactory results with the cement made 
at any particular works. In addition to Portland cements to which calcium 
chloride is added to promote quick setting, cements are now obtainable in Great 
Britain containing pozzolanic material to promote slow-hardening and thus 
reduce the heat of hydration and also to resist the attack of sulphates, soapy 
substances to improve impermeability and to promote water-repellency, and 
resinous substances to promote the workability of mortar. By additions to 
cement and concrete it is now possible to hasten or delay the setting of concrete, 
to increase workability, watertightness, and resistance to frost, to control the 
heat of hydration, to reduce segregation, to form colloidal grout, to make concrete 
that will expand on setting, and to produce concrete with a density as low as 
20 lb. per cubic foot. In many cases more watertight and durable concrete can 
be obtained by the use of richer mixtures, but this is not always so because very 
rich mixtures may also have undesirable properties such as excessive shrinkage. 

A notable addition to the list of concrete improvers was introduced in the 
U.S.A. some twenty years ago in the form of resins from wood which, after treat- 
ment to make them soluble, cause the formation in concrete of innumerable tiny 
bubbles of air. This addition reduces the density and the compressive strength 
of concrete but at the same time increases its durability when exposed to icy 
conditions and subjected to applications of salt. To some extent air-entrained 
concrete contradicts the theory that the denser a concrete and the higher its 
compressive strength the better will be all the other properties that are desirable 
in exposed concrete. | Air-entrained concrete was first used for concrete roads in 
the U.S.A. because it reduced the deterioration of the surface when salts were 
applied to remove ice, but its use has since been extended for other purposes. 
The entrained air also acts as a lubricant or plasticiser, with the result that for 
structural work the same workability can be obtained with a lower water content 
and consequently without loss of compressive strength. Conversely, in the case 
of concrete made in machines and extruded from the mould immediately after 
it has been compressed, and which commonly contains insufficient moisture 
properly to hydrate the cement, it is found that a stronger product is obtained 
with the addition of an air-entraining agent because more water can be used. 
The reason for this is that air-entrained concrete made with a small water content, 
such as is the case with machine-made clinker blocks, has a rubbery nature and 
does not so easily fall apart when removed from the mould as would a similar 
concrete made with less water but without an air-entraining agent. 

It is doubtful whether ordinary Portland cement made in accordance with 
standard specifications can in the foreseeable future be much further improved 
except by the addition of chemicals for specific purposes. Cement makers 
already produce cements for special purposes when the demand is sufficient for 
it to be economical to make special cements and provide separate storage for 
them. In cases where special properties are required for which special cements 
are not available the concrete maker has the choice of “ improvers "’ that have 
stood the test of twenty years or so, but it must be borne in mind that in some 
cases the addition of a chemical to produce one desired result may adversely 
affect one or more of the other desirable properties of concrete. 
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Analysis of Single-bay Gable Frames. 
By V. A. MORGAN, M.Eng., A.M.Inst.C.E. 


THE frame shown in Fig. 1(a) is rigidly fixed at the column bases, and the rafters 
FB and FC are assumed to be the same length (S,) and to have the same moments 


of inertia (J,). Their stiffness ratios ( K.) are assumed to be unity 


Columns BA and CD are A ft. long and their stiffness ratios are A, and A, 
(K, nk,). The span (L ft.) is measured between the centre-lines of the columns, 
and the vertical rise of the ridge above the eaves isr ft. In this article the general 
solution is derived for the bending moments and thrusts at A, B, C, and D when 
a horizontal load P is applied at the eaves B. 

In Fig. 1(h, c and d) it 1s shown that a bending moment M at B (the foot 
of the rafter-frame BFC) will cause a negative bending moment (anticlockwise 


M 
bending moments are considered to be positive) of at C if the frame is con 


/ 
sidered to be fixed at C; the carry-over factor from B to C is then ; 


To obtain the stiffness ratios of B and C in the frame BFC a unit rotation 
1S applied at B and the resulting bending moment at B gives the stiffness ratio 


I 
Since the rotation at Bb is times the area of the bending-moment diagrams 


between B and C when C 1s « onsidered to be fixed, this is 


8M =) , so that, equating this 
7 El, 
7EI, 7EKs 


to unity, the bending moment at 1 due to unit rotation is 


/ / 
As the 


stiffness ratio for column BA is 4EK, if it is fixed at the base, or 3£.K, if it is 
hinged at the base, and as K, equals unity, the stiffness ratios of the frame BFC 


to column BA at B are as 7 is to 8K, for fixed bases and as 7 is to 6K, for hinged 


bases 
The expression for the thrust of the rafter (Hy H, + Hy») is obtained in 


a similar manner to the equation for a parabolic-arch frame, and comprises 
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two terms, namely, the thrust H, due to forces acting on the frame BFC when 
the feet of the rafter are considered to be pin-jointed, and the thrust H,, due 
to the bending moments acting at B and C If the resultant thrust is negative 
then the feet of the rafter exert an inward thrust, and if the resultant thrust is 
positive an outward thrust is exerted 

If My and M¢e are fixing moments at B and C it can be shown by the method 


My, M, M 
of moment distribution that Mrz and M and 


4 4 


(M,+-M 
“7 Therefore, by cal ulating moments about F, 


L 


? 2 
Hy "(Mp M, ) Then | (My, Me) Io obtain H,, the 
4” 4” 
frame, which is considered to be hinged at B and C. is given at the hinge B a 
horizontal deflection (A) in an outward direction 


the reaction 


Ihen A 2 *Myd, but as M Huy 


Since y S sin, and as S, sin § = r, 
2H.r*S, 


Therefore H, a _ If both hinges move outwardly. H, EK. 


2r 


By the method of slope deflection it can be shown that M,,; the fixing 


6ET, 
moment at B due to an outward horizontal movement of / is , App where 


Arn is the deflection of F relative to B at right-angles to FB. It can also be 
SoA 

shown that M,, is equal to by drawing a deflection triangle with 1 parallel 
2r 

to BC and with Ap, perpendicular to FB and FC for their relative deflections 

since the deflection of F will be small its deflected position may be considered 

SoA 


Se 
to be at right-angles to both FB and Fé and ) will equal ~", so that App 


Therefore the fixing moment My, EKA EK. 1, + A,), in which A, is 
positive if both feet of the rafter deflect outwardly and negative if they deflect 
inwardly. The fixing moment M, F 1s equal to Mau: 
From the foregoing expressions the thrusts and bending moments in the 
frame, due to a horizontal load apphed at B, may be found Ihe load (P) causes 
horizontal deflections A, at B and A, at C which produce fixing moments in 


6EK,A 6EK,A., 
at A and B, and in column 2 equal to 
h 


column C, equal to 


at C and D. 
At the feet of the rafter the ixing moments Myp and Mey ar D, and D, 
(A A)EK, 


respectively where dD, 
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TABLE I 
D,-C;) 2) 
BK,+7 BK, + 
BK.+7 
The ratio of « of alternate distributions 1s 
I Sk 7\(SK, + 7) 
the multiplier is or 
where a = 8A,A, 7K, + © (see Table 1) 
Substituting for na 1, dD, becomes : umming the 
ar\k, 
moment-distribution terms to infinity, 


Map a+ 7h, 1K, 
Maus 


= C; (4K, 


| h ; 
M 9 ) 4 kK 


Mev + Moe 
Also H, nd 


Hre = Ho + 2(Mac — Mer ‘(Mn 
2 47 
[ h , 
_ (2% — OK, — OR, 
rk, 
h 
12k, + 2a — 6K, — OK, 
rK, 
By equating H,, to H,, C, is obtained in terms of C,, and by substituting for C, 
in P= H, 


h? 


21k, 4k, kK 


OK, kK, 1X bhi kK, 


27) + jh, t 3) 
2 3) rK, ai 
| ge 
C,| K, 4 1K, 
+ 3)] — C,| Ky + -(4K, + 3 
h | 
+ 4 C,| K, 1K, { 
kK, 
July, 
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Let # represent the denominator on the right-hand side of equation (5). Then 


= 3Ky 4 4 K, + 3)+ 7K, - 6K, 6K, — . (6) 
Substituting for C, and C, in equations (1) to (4), 
jp Ma r(x — 4K,K, + 7K, + 18) + A(12K, + 2K, + 24) 
h? , 
+ rK,"* + 3K, — 3K, — 3) (7) 

2p 
Ma r(7K, + 24) + h(4K, + 30) + + 1). 
2p 3K « 
2p 


Fig. 2. 


Equations (5) to (10) apply to all types of fixed-base single-bay frames with 
columns of equal or unequal stiffness ratios when a horizontal load is applied 
at the eaves. The bending moments are found by substituting numbers for 
r, Ky, Ky, and h. As hH, = Map + Moa, the thrusts may be found. The 
vertical reactions at A and D are found from P ~ h — Myp — Mpe = Vn x L 

Va x L, and the bending moment at the ridge is obtained by calculating 
the moments of all external forces to either the left or right of F. 

The analysis of the frame with any system of loading can now be investigated. 
For the purpose of illustration, a frame in which column BA is assumed to have 
double the stiffness of column CD is selected (Fig. 2). The following sizes and 
values are assumed. 


So, 14 ft.; h, 14 ft.; L, 24 ft., 7 6ft.; Io, 568-in.4; K, (<:) which 
4 


isassumed to be unity; J,, 568-in.* ; J,, 284-in.*, so that K, is unity, and K, is 0-5 
Substituting these values in equations (5) and (6) the following are obtained. 


3C 
7343 ; 1676; and, as A, 6EK, and A, we have 
73431 h and Ay ad h where p 2215 
30E gE 


252 July, 1955 


= — 
Al kK 1 rk 1 
Py 
+ 
4 Cc 
+ 
D 
bare 


Bx Con | ANALYSIS OF SINGLE-BAY GABLE FRAMES. 
Ie 
Pe. 424 => én Pc 
5) 
Fig. 3. 


Similarly substituting 1m equations (7) to (10), 


Ph Ph PI "h 
M ap 5473: ; 3003. Mep 1692. Mn 2522. 
6p op bp op 
P 
Therefore H, = and Hy 
6p 


6p 
values are indicated in Fig. 3(a) 

to the load P acting at C. are obtained 

and 1 for K, in equations (5) to (1°), but, as the load ‘ae 
Map becomes M pe and similarly all other a 
The bending moments and 


The coefficients of these 

The thrusts and 
by substituting 0-5 for K, 
acts on the opposite side of the frame, 
bending moments and thrusts change position 


ling moments due 


thrusts will be 
Ph Ph Ph 
Me Moc g26—.; M 704 
D 45 op pC 392 6p BA 1794 ; 
Ph P P 
M H 7382. 
The coefficients of these values are shown In Fig. 3(%). 
Also 4396 and 3352, and, since 1, and A, 
hP hP OEK, bEK, 
6760Ph* 
A, 457° and A, 1670F 4" it is seen that A, for P acting at B equals A, 
gkp 
yrocal deflections 


Maxwell’s theorem of recl} 


at © and ts 1n act ord with 
lancing the thrusts at B 


for P acting 
consists in counterba 


Application of these results 
set up by the loadings. 


and C 


Uniform Load on Span. 


Considering the case where a uniform load (wl) acts on the horizontal pro 
u L 
jection of the rafters, the fixing moment at 8 caused by the load on BF ts 
wl 
M and equals and the fixing moment at © due to the load on CF 1s M 
45 


and is equal to The fixing moments at F due to this load when B and © 
253 
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MOMENTS « M 
ETc re [Keng 
SUM|~ 10M 14M STS 
(a) 
Fig. 4 


are considered to be hinged are for and for and, by 
2 2 


taking 
whl? M 15M 
moments about F, r.H, 3 
2 2 
After distributing the fixing moments (fig. 4a), the unbalanced thrusts are 
calculated from the thrusts H, and H, of the rafter. 
; 15M 51M 47M 
H, pp Mep) J J $7 
47 2r 2r 4! 41 
30M 21M 
i, 
574 574 
Ps, 7 25 
so that —! ee. and the balancing force to this acts to the 
574 41 574 
right of B. 
ZI A7 27 
Similarly 1 47 ‘“, and the balancing force acts to the left of B 
M5744 


Components of ' acting in the opposite direction to those shown in hig 


and of acting in the opposite direction to those shown in Fig 3(6) are added 
algebraically to the thrusts and moments shown in Fig 


4. Thus 
H 30 625 027 
acting to the right at 
M ‘ones 574 574 13,2g0 574 13,290 2215 
H 21 625 4214 627 7282 67% 
; x acting to the left at B: 
M tons) 574 574 13,290 574 13,290 
M ns 20 025 36034 637 1704h 5866 
M 4! 574 13,290 574 13,290 2215 
3620M 53560M 106M 
Similarly Map D and M 4 ind as 
2215 2215 2215 
wl 
M these bending moments 


z and thrusts may be determined 
4) 


T he be nding 
moments and reactions at F and at 


any section may be determined by statics 
254 
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Uniform Horizontal Load. 


A uniform horizontal wind load on the vertical projection of the roof causes 


pr 
fixing moments M at B and M at I where pf ts the load per foot run 
12 


of the vertical projection r. It is first necessary to investigate the frame Bh‘¢ 


assuming that it is pin-jointed at B and C. Fig. 5(c) shows that Mey 


and Mpg : and, by calculating moments about F, Hop ind 


15M 
Hoa o. Substituting the distributed values from Fie s(a) in the thrust 


4’ 


equation, 


Py acting to the neght 


acting to the right at B 


Adding the components of Pg shown in Fig. 3(a) and the component 
b ) 
shown in fig. 3(4) to the unbalanced forces and bending moments in / 


M, 
H, 
M 
Mua 
M 


Similarly final values of Mep, Man and M pe are 


12M 


if plied to the horizontal projection of the rafter I¢ 


3M 
2M at) 
T 
A 8B7 7C 4 | em! 
“+s i F | Pe Pc 
es 165) 165 ra WK, 
— £¢ —| — SUM MOMENTS« w fi 
82h 
(a) (c) (d) 
Fig. 5. J 
339M 63M 59M 
H =H, Mz —Mc); He and 
47 41 
15M 62M 23M 1718M 
Hep H, 
{7 4! 4th 574 114% 
at ( 
i yid 
16,148 
ig 
10,432 
I 3,290 
647h 27,26; 
114° $459 
20,798M 144,271M , 83,054M 
4430 134,200 13,240 
| 
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er 

64,8 7 7C 6K2 

| | | 6K,47 Ker? Kat 

iS L ETC 

Fig. 6. 


the horizontal thrusts and bending moments, calculated in a similar manner, are 


12,700M 13,880M 21,275M 
13,240 13,290 4430 
5M 6, M 098.220M 
M DC 730,495 Mpa and B : ‘ 
13,290 4430 13,290 


The difference between these values and those in the previous case is due to 
the difference in the stiffness of the two columns. 


Single-gable Frame with Hinged Column-bases. 


A frame having dimensions and stiffnesses as shown in Fig. 6 is free to rotate 
at the bases A and D. The stiffness ratios of the members joining at B and C 
are as 7 1s to 6K, for BF to BA and as 7 is to 6K, for CF toCD. The values of 


EK,. 
the fixing moments C, and C, at the column heads are C, 3 = I and 
1 
EK,A A/c C 
Ms so that D, (the fixing moment) is Mc» and equal to > 
h r\K, 

R/C, C,\, 

and M pp dD, and H, *\Ky. (See Table II.) 
Ky, 


Fixing moments are distributed in the same way as in frames with fixed 
bases. H, is equated to H,, (ascertained from the positive value of the thrust 
equation) and substituted in the equation P = H, 


H,; the general equations 
for a horizontal load P applied at B are 


2 
; r(7K, + 8) + 12h(K, + 1) 4 4h (3K,K, + 2K, + 2K, + 1) 
at. rK, (11) 
2 
2r + 6h +- 6K, + I 
rK, kK, 
rK, 4 on + 2K, + z) + + 2K, + 2K,+ 1) . (12) 
where ff, is the denominator on the right-hand side of (11) 
2p 
4r + 9h 4 . (13) 
2p 
(6K, 4 + 3h, . (14) 


H, and H, are the bending-moment terms divided by h. 
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F F + 
Pe - £ 6 $53 
- 
| 
455< 553 617+ 6D | aut nariosx 
RATIOS « Pp oaPc 
(a) Abo 9 6.40 
Fig. 7. Fig. 8. . 4 


In the example in Figs. 7(a) and 7(6) the following are assumed: A 14 ft. ; 
So = 14 ft 6 ft.; Ke=1; K,=1;K,=0'5 
4 


For load P acting at B, 


15P 4551 15Al 455Ph 
H, = H, Mpa =’ Mou 
1170 1170 70 170 
55q0AP 27954P Cyh 
For P acting at C, if 
553P 617P 3Ph 617hP 
H, = 22>; Hy=——: Maa = — ; Mop ; | 
1170 1170 1170 1170 25, o80E 
For comparison with the fixed-base example a uniform load is assumed to act 
on the horizontal projection of the rafters (Fig. 8). By moment distribution the " 
18M 12M 
fixing moments at and C are My, Mpaand Mep Mcp 
43 43 
15M 
H, is the same as for fixed column-bases and H, Substituting in 
2r 


the thrust equation, 


ol 2 M 


H 
3 301 301 
M 34) 715 344 553h 497 
M 43 «1170 310 195 
‘ 71M Me 
Therefore  H, and —2 = 7, 
1945 


Method applied to Frames with Imperfectly-fixed Bases. 


If the foundation of a frame is such that neither the fully-fixed nor the 
perfect hinge conditions apply, the frame may be designed for a predetermined sd 
bending moment as follows. The thrusts and bending moments due to M4 (Fig. ga) 
when the base at D is assumed to be hinged are calculated Ihe thrusts and 
bending moments due to Mp (/ig. gb) when the base at A is assumed to be hinged 
are also calculated [hese moments and thrusts are then subtracted or added 
to the moments and thrusts of the fixed-base frame Any intermediate degree 
of fixity of the column bases may by this procedure be found 
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667 
Ma 
+ | 
26 1 
26 
: 260 260 | 
SUM! Ma 
66| 86 86| } 
a #04 
270°s 
Mo 
ir’ 


A frame of similar properties to that shown in Fig. 2, but hinged at D, is 
used to illustrate the application of this method. The moment M4 is distributed 
as shown in Fig. 3. 

The stiffness ratios of column to rafter at [ and C are as 6 is to 7 and as 3 is 


to 7 due to hinged conditions at A and D. Substituting in the thrust equation, 


Hye 23 I 3. H, 09 I 
M, 4’ SO SO M M 86h 


The thrusts and bending moments calculated in Tahle I are shown in Fig. ofa). 


Ihe balancing force Pp is” 4 and acts to the left at B: Pe is 
S6A 
$2 I 43 
and acts to the right at ( As the force Pp acts in the opposite 
SOA SOA 


direction to that in Fig. 7(a), and Pe in the opposite direc tion to that in Fig. 7(4 
7 PI 7 


M, 715 553 4 H, 

Ma 7X172 1170 86 > 14 1170 130 M, 

Mn 23 xh , 715 43 X 74 

Ma 86 14 1170-86 & 14 & 130 

M, I xh 455 43 O17 =t) 

Ms, 86 14 1170 14 1170 130 

The distribution of Mp when column-base A is assumed to be hinged gives 
= Mp Hy; Mn These values are shown 


in Fig. ro. 


The bending moments and thrusts on a frame with hinged bases may be 
obtained from those on a frame with fixed bases by applying to each fixed base 
a bending moment equal and opposite to the fixed-end moment. To demonstrate 
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Fig. 


this application the bending moments for the frame shown in Fig. 8 are derived 


10. 


from the frame with fixed bases shown in Fig. 4, thus 


Mz» (hinged bases) 74 / $97 
130 X 2215 3900-2215 105 
5 f >t 
) 59 120 I 106 
Me (hinged bases) 73 $97 
2215 2215 2215 105 


This method may also be applied to frames with one base fixed and one base 


hinged 


Broken Wires in a 


\ waTeR tank recently built at Rich 
mond. Califormia, is 200 ft. diameter by 
44 ft. high and has a capacity of twelve 
million gallons It contains 360 parallel 
prestressing wires 170 ft. long, each an 
chored in two pilasters, of which there are 
eight in the circumference kach cable 
comprises eighteen high-tensile wires of 
o-196 in. diameter enclosed in a metal 
tube. and these were fixed in the shutter 
before the concrete was placed The 
wires were tensioned when the concrete 
had sufficient strength, but, as the losses 
due to friction were higher than were 
anticipated the cables were not grouted 
because it was desired to re-tension the 


wire later Ihe re-tensioning was de 
laved for five month and it was then 
found that some of the wires were cor 
roded and broken It was decided to 
renew the cable and tl work wa 
tarted eleven month after the first 
cables were tensioned It was then found 
that in most of the cables there were some 
broken wire and that many of them were 
I ken in more than one place Detarls 
f the design of t! tank were given in 
th irnal for December 1954 

\ a re it of thi failure alt est 
gation was made of the prestressing wires 
i the ring bean la ther tant A 


Prestressed Tank. 


being built in the same district A hol 
was cut in the concrete ind the wure 
were found to be in good condition I he 


thin grout had, however, segregated, and 
at one place the upper part of the duct wa 
full of water The foregoing is abstracted 
from Engineering News-Kecord for 
June 2 


The Correlation between Calculated 
and Observed Stresses and 


Displacements. 

CONFERENCE on the Correlation 
between Calculated and Observed Stresse 
and Displacements in Structure to 
te held by the Institution of Civil 
Engineers in London on September 21 
and 22, at which twenty pape! will te 
presented and discussed There will be 
essions on The Philosophy and lech 

niques of Testing teel Structure 
Concrete Structure and 

bre re and Movement « 
eer are ted t ittend and take part 
im the burther formation 
able ff the retar the 
In titut (,reat Cs tr t lor 
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Book Reviews. 


Building Materials 
elasticity." | 
North Holland Pub ng Ce 1954. Price 44 48.) 


Their Elasticity and In- 
y M 


Keiner Amsterdan 


Tue study of the flow and 
of matter is a subject of considerable 
importance to those interested in the 
behaviour of plain and reinforced con- 
crete under 


deformation 


various conditions of stress 
In this book, which is believed to be the 
first entirely devoted to the subject, 
introductory chapters on theoretical rhe- 
ology by Dr. Keiner, and on its 
tural engineering aspects by Dr. Freuden- 
thal, are followed 
separately with 


struc- 


by chapters dealing 
building 
with by 
about the 


VaTIOUs 
dealt 


writes 


materials Concrete 18 
Mr. E. Forslind, 
behaviour of 
and by Dr. |} 
who are 
and reinforced 
sidered by 


who 
fresh mixtures, 
lorroja and Sr. A. Paez 
concerned with hardened plain 
Materials con- 
other authors include metals, 
wood, asphalt for roads, plasters, 
and clay products. Although many 
readers will find these new con eptions of 
the non-elastic deformations of materials 
difficult to follow, they are of increasing 
importance with the complexity of modern 
structures and the book deserves serious 
study 


concrete 


concrete 


soils, 


Steel Designers’ Manual". Hy 
Kent, W. A. Mitchell, and G. B. Godfrey I 


Crost Lockwood & m, Ltd 19 Price / 


Tus comprehensive book contains all the 


information necessary for the 
steel-framed buildings and, in 
the first half, of 
treatise on the 
indeterminate The 
described (the moment-area 

moment distribution, column 
and slope deflections) are, of course, 
applicable to all elastic structures and are 
those found most useful in design offices 
Tables and diagrams giving shearing 
forces, bending moments, and deflections 
of freely-supported beams and beams with 
fixed ends for many arrangements of the 
loads as well as formul# for the direct 
calculation of the bending moments on 
various shapes of rigid frames are 
features of the book: these latter will be 


design of 
addition, 
about 400 pages, is a 
statically- 


methods 


analysis of 
structures 
theorems, 

analogy, 


useful to those who are not acquainted 
with the works of Professor Kleinlogel. 
Emphasis throughout is on the applica- 
tion of the methods to practi al proble " 

and there are completely-worked 
example illustrated by clear 
[he treatment of 


many 
diagrams 
prismatic member 
exhaustive but, although the comparati 
neglect is understandable in a book dei 
ing primarily with steelwork, a little more 
attention might have 
bers of varying moment of inertia The 
remainder of the book includes chapters 
dealing with bunkers the torsional 
strength of steel beams, welding, design of 
steel members subjected to bending and 
cirect 
steel 
foundations, glazing, 
ing details, and a complete design for a 
double story workshop Little 
information in addition to that contained 
in this book will be found necessary in 
day-to-day work in the design of rigid 
steel frames It book 


J. E. G. 


been given to mem- 


forces, composite 


concrete 


members of 
pla ti 
sheeting 


and 
and floor 


bay single 


is an excellent 


Beton-Kalender, 1955."") Parts and I! 
Wilhelm Ernst & Sohn, Price 16 DM 

CHANGES in this, the 44th, edition include 
a chapter on the design of prismatic 
structures, the enlargement of the section 
on prestressed concrete, and the rearrange. 
ment of the chapter on floors in order to 
show more clearly the properties of dif 
ferent types of construction This work 
contains formula, tables, and diagrams 
that can be readily used by a designer 
with little or no knowledge of the German 
language, but those with a knowledge of 
the language will find much helpful infor 
mation on a wide range of problems 


“As Linhas de Influéncia nos Pérticos Continuous 
Planos do Espago Tridimensional.”” ly 
sarmuel Chamecki af Jane 
ientifica. No price stated. Printed the 
language 

DESCRIBES a method of designing three- 

dimensional 


Lditora 


} 


continuous frames by a 
displacements propagation process of 
compressing the displacements at the 
joints. It is claimed that the method isa 
quick one, and gives a clear view of the 
effects of forces in a frame 
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PRESTRESSED BRIDGES IN BELGIUM. 


Prestressed Bridges in Belgium. 
RESTRAINED BEAMS WITH ADJUSTABLE SUPPORTS. 


THe construction of the third section of clined rockers which are supported on 


the Nimy-Blaton canal in Belgium has foundations inclined at the same angle as 
nece itated building « t road-bridges of the interior rockers (Fig. 2 Ihe peer 
pan arving between 150 ft. and 190 ft tructure may be considered as a con 
An elevation of one of the bridges is tinuous beam supported at four | t 
shown in Fig. 1 All the bridges, which’ the short end spans being tied by cal 
are described by M. ]. Capel in Ira to the foundation thus the bending 
vaux'"’ for December, 1954, are of the moments may be adjusted by flat jacks at 
same type and comprise five to eight the interior support The forces, due to 
beams of varying depth; the difference the dead and live loads, acting along the 
in the spans are made by varying the axis of the interior rockers have a hor 
length of the central section which ha zontal component which reduces the pre 
a constant depth of 4 ft. 11 in Che tressing force required in the deck 
beams are T-shaped with a top flange [his horizontal force is increased by a rvs 
about 5 ft. wide and are placed at about in temperature and produce bending ‘ 
6-ft. 6-in. centres, the spaces between the moments which reduce the deformations 
beams being filled with concrete after the brought about by rise in temperature 
beams are cast Although , beams of The resultant of the forces due to the 
the same cross section are required the loads on the uperstructure passe sthrough 
contractor preferred, because of site con the intersection of the axes of the rocker 
ditions, to cast the beams in place rather [he displacement of this point is negh 
than to precast them gible compared with the rotation of the 
The supports at the ends of the super rockers produced by variations in the 
structure of the bridge comprise four in load ; this point acts, therefore, as a pin 


Fig. 1. Elevation. 


= 26 cables 


ry 


2 f 
1990-0 


A.A, b. B. 
Fig. 2. Longitudinal and Cross Sections. 
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Thus it is advantageous to incline the 
interior rockers towards the centre of the 
span and to curve upwards the intrados 
of the superstructure so that the line of 
pressure, at least for the dead loads, 
approaches as nearly as possible the centre 
line of the superstructure 

The flat jacks may be adjusted at any 
time to compensate for small settlements 
of the foundations. The inclination of the 
foundation is at an angle of less than 
15 deg. in order to ensure that the hori 
zontal component of the force is small 
The ground pressure does not 
about 3} tons per square foot 

Figs. 1 and 2 show one of the bridges 
which has a span of 190 ft., a width 
between the railings of 37 ft., and a car 
riageway of 23 ft Ihe depth of the 
beams at midspan is 4 ft. 11 in., the webs 
are 6-3 in. wide, the bottom flange 
1 ft. 7 in. wide and the top flange 4 ft. 11 in 
At the interior supports and towards the 
top of each beam there are 26 cables of 
which 16 curve downwards and are 
tinuous across the span 
ten are anchored in the bottom 
flange of the beam The other ends of 
all the cables are anchored in the ends of 
the beam the external support 
The outer ends of the beams are held down 
by nine cables passing through the outer 
rockers and struts to the 
The lower flanges of the 


exceed 


con 


The remaining 
cables 


over; 


foundations 


beams are con 


Fig. 3.—A Flat Jack. 


nected at intervals of about 33 ft. by 
struts which are prestressed, and cables 
are also placed transversely at the same 
intervals through the top flanges of the 
beams ach cable contains twelve wires 
of o-2 in. diameter 

The ends of the 
anchors for the 
precast because of the 


which the 
placed 
large number of 
anchors in the comparatively small mem 
ber (Fig. 4) 

The outer rockers, through which the 


beams, in 


cones are were 
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cables pass to the foundations, at the 
ends of the are shown at a 
in Fig. 5 and in detail in Figs. 6 and 7 
They are 3 ft. 6 in. thick and lightly rein 
forced with mild steel bars 
rockers in 
2 ft 


beams 


The interior 
Fig. 5) are 1 ft. 8 in. by 
The upper and lower parts of 


3 in 


Fig. 4.—Precast Ends of Main Beams. 


these rockers were precast and the rein 
forcement is arranged to follow 
of principal (Fig. 8 Tests of 
similar members at an age of 37 days 
showed that the first cracks occurred at 
a load of 430 tons and failure at loads 
exceeding 870 tons, compared with a 


the lines 


stress 


(a) (b) 


Fig. 5.—Cross Sections. 


working load of 325 
ends of these 
flat-jack assemblies 
jacks encased in 


The 


seated on the 


tons lower 
members are 
comprising oblong 


reinforced concrete 


Ihe flat jar ks are composed of two 
parallel flat steel plates with a small space 
between them [hese plates are joined 


at their edges by another steel plate bent 
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PRESTRESSED BRIDGES IN BELGIUM 


in the shape of a torus (Fig 3 A steel 
pipe fixed to one of the plates allows the 
space between the plates to be filled with 
a liquid under pressure which separates 
the plates and thus allows the level of the 


support to be adjusted. 


Fig. 6.—Arrangement of Rockers. 


I he stresses for which the bridye Ss are 
designed are Concrete in compression, 


2000 |b. per square inch during con 


struction and 1775 |b. per square inch 
under working loads; a tensile stress in 
the concrete of 142 lb. per square inch 


July, 1955. 


was allowed during construction but no 
tensile stresses were to occur under work 
ing loads The initial stress in the steel 
was 142,000 lb. per square inch, and the 


Fig. 8.—Reinforcement of Ends of 
Internal Rockers. 


stress, after all losses, 121,000 Ib per 
square inch [he average compressive 
strength of &-in. cubes was 4675 Ib. pet 
square inch at seven days and 6780 Ib 
per square inch at 15 days 


Construction. 


The beams were cast in-situ in metal 
lined timber shutters, the concrete being 
consolidated by immersion vibrators \t 
the beginning of the work one beam only 
was cast each week, but later it was found 
po sible to cast a beam every four day 

lhe order of prestressing was as follow 

1) Three days after placing the con 
crete sufficient of the longitudinal cables 
were tensioned to enable a beam to carry 
its own weight as a freely-supported beam 
on the two internal rocker 

(2) Transverse prestressing between all 
the beams forming a bridge 

3) Tensioning of the cable 
through the external rocket 


ing 
o the 


foundations 

(4) Completion of the longitudinal 
prestre ssing 

(5) Grouting of the cable duct 

(6) Inflation of the flat jacks I hese 
were initially inflated with water and the 
pressure maintained for a week, when it 
was considered that most of the creep of 
the concrete had taken place and cement 
grout was then injected into the jack 

The quantities of materials required 
per square foot of the bridge deck were 
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PRESTRESSED BRIDGES IN BELGIUM. 


2 cu. ft. of concrete, 7} lb. of high-tensile 
steel, and 3} lb. of mild steel 

Work on the first bridge was started in 
June, 1951, and the last was completed 
in 1954. The work was carried out for 


THE roof shown in Fig. 1 is over the 
entrance to an underground station in 
Stockholm. It consists of a 
curved “shell’’ supported by beams 
cantilevering from two central columns 
with a transverse beam connecting the 
columns and cantilevering to support the 
parts of the roof which project in a trans- 
verse direction beyond the columns 

The length of the roof is 57 ft.; its 


doubly- 


180 - 


SECTION CC 


Cantilevered Roof in Stockholm. 


- = 
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the Administration des Ponts et Chaussées 
The design was by the Société Tex hnique 
pour |'Utilization de la 
and the contractors 
Entreprises Socol 


Précontrainte, 


were Société des 


greatest width is 46 ft. 9 in., reducing to 
24 ft. 8in. at the ends. The central part 
i$ 3°15 in. thick and the parts projecting 
at the sides are 4-7 in. thick at the 
longitudinal beams reducing to 2-4 in. at 
the edges. A plan and sections (with 
dimensions in the metric System) are 
given in Fig. 2 The foregoing is ab 


‘tracted from a recent number of “ Beton 


und Stahlbetonbau ’ 


- 4700 « 


4448 | 


| Modus Shall-4 m0 
hades 


6900 ~ + 7719 
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+ 
Fig. 1. 
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A CANAL LOCK IN HOLLAND. 


The Construction of a Canal Lock in Holland. 


1 a recent number of the Dutch journal 
ement the construction of the lock 
liel on the Amsterdam-Khine canal 

described by Mr. B. A. Geldet Ihe 

lock with the gate-portal is shown in 

I Work wi arted in the year 
1940 on the inner-gate abutments at the 
canal end of the lock, together with the 


approach channel on the landward side 
of the river dyke and some earthworks 
at the approach to the north end of the 
lock The work began with the excava 
tion of a foundation pit with the cross 
section shown in fig. 2 The earth was 
removed in two layers by a dredger-type 
excavator and a drag-line Part of the 


Fig. 1..-The New Lock at Tiel. 


foundations of railway and road bridge 


and a system of dolphin with fender at 

the north entrance of the lock, but was 

topped in 1942 These work vere 

resumed at the end of 1940 and com 

pleted in March, 1948. The contractor 
e N. V. Aanneming Mij. v/h Hiller 
Ktoosen Amsterdam 


Excavation and Drainage. 

In May, 1948, tenders were invited for 
the completion of the lock, which 1s about 
1300 ft. long by 6o ft. wide by 44 ft. deep 
including excavation of part of the 
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d for the construction of the 

the appr h channel from 
the the remainder ny dia 
backfill for the foun ion The 
excavation was draine¢ 
both Dutch and 
In both types tl rifugal pump with 
its electriu motor Wa laced at the 
bottom of the well-shaft, the lower ends 
of the filter tub being about 65 {t. below 
the datum level le well-points at 
intervals of about 145 ft. were sunk from 
the original ground-level along the edge 
of the future east sk to enable the 


“| 


CONSTRUCTION OF 


Oarum 
i 
rc 
Fig. 2. 
excavation to be carried out for the 
intermediate berm Fifteen well-points 
were then sunk from the level of this 
berm and five more from ground-level 
along the south side of the excavation 


In this way it was possible to remove the 
top layer of earth down to the level of 
the berm After twenty-two more well 
points had been placed along the west 
berm and three at the south-west corner 
it was possible to excavate the second 
laver. The water was discharged from 
the pumps through pipe-lines into a ditch 
along the An 
auxiliary pumping station at the foot of 
the inner slope of the main river dyke 
pumped the water into the approach. 
channel to the river At the highest 
water level in the river Waal the amount 
of water to be discharged would be nearly 
450 gals and the pumping 
station was equipped with two pumps 
each with a capacity of 225 gals. per 


west boundary of the site 


per se ond 


on. 0 


Floor 


Fig. 3.—Joints in Walls and Floor 
of Lock. 
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Ground Wolter 
Leve! 


Excavation of Lock. 


second and three pumps each with a 
capacity of 67 gals. per second thereby 
ensuring sufficient capacity in reserve. 


The average discharge was about 225 gals 
per second. The effect of the dewatering 
on the level of the ground-water 
noticeable to a distance of over one mile 
on each side of the excavation After 
the diversion of part of the railway line 
between Tiel and Elst, the pit with its 
dewatering system was extended north 


Was 


wards. 


Pile Casting and Driving. 


Concrete piles were made on the site 


on a concrete bed extending along the 
whole length of the excavation The 
piles are 13} in. square and chamfered 


along the edges of the heads to reduce 
the risk of damage during driving The 
shutters for the sides of the piles, with 


Fig. 4..-Supports for the Top 


Reinforcement in the Base Slab. 
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intermediate spaces equal to the width of 
one pile, were placed on oiled paper on 
the bed, and on removal of the shutters 
the spaces between the piles were 
as moulds 


used 
The sides of the piles already 
cast were coated with clay slurry to pre 
vent adhesion Each layer of piles was 
covered with a layer of paper a second 
layer of piles was then cast on the first 
layer, followed by a third fourth 
The reinforcement in the piles comprises 
four }-in. bars and four $-in. bars with }-in 
helical binding The 
670 Ib. of per cu vd 
internal 


and a 


contained 
and 
vibrators 


concrete 
cement 
compacted by 


Was 


Fig. 5. 


concrete aerial 
ropeway arranged in a direction at right 
angles to the centre-line of the lock 

The driven by three 

Dutch using semi-auto 
matic steam-hammers of 4 tons weight 
Each hammer drove an average of fifteen 
he jetted into 
the ground to within about 3 ft. of their 
final penetration. It not necessary 
to strip the heads of the piles as the lock 
structure rests on the pile heads 
thus able to undergo elast« 
without restrained by 
Where necessary the 
patched and rendered, and all of 
were given a coat of tar The pule 
projected about 1 in. through the 
ing layer of concrete 

As the blinding was laid short 
an angle of 45 deg. to the 
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was transported by an 


were 


piles 


pile-frames 


piles a day piles were 


was 


and 1s 
deformations 
the 
pile-heads 


being piles 
were 
them 
heads 
blind 


ribs, at 
centre-line of 
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the lock cast 
thick and maintain 
position 


The 
the 


were ribs are 2 in 


reinforcement in 


Welding Reinforcement. 


Ihe reinforcement used in the compl 
tion of the lock consisted of }-in. to 2-1n 
bars. The bars greater 4 in 
for the most part supplied in 
lengths and, to 


than were 
short 
laps, a 


making 


bars of one 


avoid numerous 


resistance-welding machine for 
butt welds was used to weld 
diameter, the required length 


cut 


then being 
by an electrically-operated cutting 
machine placed behind the welding plant 


Concreting the Base Slab. 


Before 
an emery their ¢ 
electrode clamp \ i 


200 ton ot 


bat 


the 


wheel at 


welding 


remtorcement 
requirement of about 600¢ 
by welding 

The cut and bent reimnfor 
conveyed to the fe 
aerial ropeway with the a 


ement 


undation pit by 


of 


the 
preadet 
beam 


Concreting the Floor and Walls. 

After the driving of the 
and the sheet-pile walls the 
of the 
chamber 


bearing ypule 
construction 
the lo 
wa Because if 
in the floor the parts with the 
thes« you t concreted 
hows h joints 
tarred asphalt 
had 


yate abutments and 


begun the 
joint lower 
members of 

first Fig. 3 


~ aled by 


After the 


were 
the were 
oaked in 


these 


rope 


end faces ot sections 
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Shutters for the Towers of the 
Lock Gate. 


Fig. 


° 

s 
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with tar the intermediate chamber They were constructed of 
re concreted Che reinforce- tubular steel scaffolding and were pro 
‘nt in the top of the floor was supported vided with two rows of wheels, each row 
s (Fig. 4 having three wheels (Fig. 8 The faces 
iw gantry, with two narrow- of the shutters were plumbed by the use 

lway tracks at ground level, was’ of three jacks 
concreting the floors (Fig. 5 In placing the concrete for the fourth 
mcrete mixers, each with acapacity lift, two sections of wall opposite each 
about 14 cu. yd., were placed at one other were concreted = simultaneously. 
of the gantry rhe concrete was using the aerial-ropeway to transport the 
eyed in wagons with bottom-opening concrete Ihe shutters for each of these 


} 


10'6" 
19° 
Culvert 
! 


Fig. 8. Shutters for the Walls. 


the six hoppers attached ections was, after adjustment, connected 
and placed b vivelling together at the top by steel beam bor 
of reaching every part of the outer faces of the vals, played 
of the floor under construc shutters, about 13 ft. high by 33 ft 
volume of concrete in the were used, and these were connects by 
the floor varied from 830 to  tie-rods to the travelling shutter 
and each section was placed strike the hutters the ends of thw 
nuous operation [The same rods were unscrewed and the 
vas used for placing the con the travelling shutters release: 
econd and third lifts of the the travelling shutters came 
vall The capacity of the the wall and could be moved 
mut 34 Cu. 4 per hour next section The shutters for 
of the wall were moved by 
Shuttering. 6 
velling shutters were used for the The reinforcement in the wall v 
faces of the walls of the lock to steel frames spaced at about 
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intervals. These frames were welded to 
the bars projecting from the third lift and 
to some of the longitudinal bars, resulting 
im a high degree of rigidity. 

The shape of the gate-abutments and 
of the housings for the sluice gates of the 
culverts did not allow travelling or 
standardised shutters to be used. In 
constructing the two towers, concreting 
was carried out in lifts of about 12 ft 
until the floor level of the chamber for the 
gate-operating machinery was reached. 
lo support the shutters and wet concrete 
for this chamber two steel trusses were 
used. These had a span of about 76 ft. 
rested on stanchions consisting of 
broad-flange beams fixed to the towers. 
[he two walls were first concreted to roof 
level in one continuous operation, then 
the floor was placed, and finally the roof 
and the gutters (Fig 7 


and 


Construction of the Dolphins. 


Volphins consisting of reinforced con- 
crete shafts and fenders were constructed 
along the centre-line of the approach 
channel from the river Some of the 
dolphins are connected to one another by 
prestressed foot-bridges with a 


span of 
about 66 ft 


The shafts were cast in situ 
in four sections. The lowest portion, 
which was provided with a cutting-edge 
with a thicker wall immediately above 
it, was cast in a small excavation the 
bottom of which was a little below the 
lowest water level expected in the approach 
channel to the river. After the concrete 
had hardened and the shutters were 
removed, this portion was sunk by dig- 
King away the earth under it by means 
of a small grab suspended from a crane 
[his was continued until the top of the 
shaft was level with the bottom of the 
excavation In carrying out this work it 
was necessary to ensure that the differ- 
ence in level of the water inside and out- 
side the shaft did not become too great. 
The second portion was then con reted, 
and the sinking was continued until the 
lower edge reached the required depth, 


about 43 ft 


below the original ground 
level 


Concrete was then placed through 
a vertical pipe to form a seal at the bottom 
of the shaft, the remaining part of which 
was filled with sand The position of the 
top of the second lift was then che« ked 
The greatest deviation from the verti al 
was found to be about 1 ft. and in most 
cases was much less \ transition section 
about 1 ft. 6 in. high was used to bring 
the shaft to the correct line and the 
remainder of the shaft was then con 
creted in two lifts. this part of the shaft 
also being filled with sand Lengths of 
Ras-pipe were embedded in the walls of 
the shaft a little above the level of the 
bottom of the future approach channel to 
provide drainage for the sand. a laver of 
gravel replacing the sand at this level 
The foot-bridges resting on the dolphin 
were concreted from scaffolding supported 
from the ground level as the 
approach channel had not been excavated 
when these were built 


original 


Concrete. 


The concrete used for the construction 
of the lock contained 575 lb. of cement 
per cubic yard Ihe concrete for the 
lifting-gate towers 


and the machinery 


chamber contained 605 |b. of cement per 
cubic yard, and that for the prestressed 
foot-bridges contained 67 


Ib. per cubs 
vard The concrete for the floor and 
walls of the lock had a slump of 54 in 
and was compacted by hand Phe con 
crete in the towers, the portal, and the 
foot-bridges was « ompacted with internal 
vibrators. The walls of the lock were 
rendered with cement slurry The walls 
of the towers, the portal, and the small 
control building were rubbed down with 
rags soaked in cement mortar composed 
of 1 part of cement to 2 parts of silver 
sand. 

The contractors for the second portion 
of the work were Nederlandse Aanne ming 
Mij. v/h fa. H. F. Aan- 
nemersbedrijf Dirk Ihe 
Hague. 


Boersma and 


Verstoep, of 


An Inspection of Roads on the Continent. 


A visit to Denmark Germany, and 
Holland to inspect methods of construct 
ing concrete roads has been arranged by 
the Cement and Concrete Asse lation 
The tour will take place from August 21 


to August 28, and turther details may be 
had from the Pavings 
Group of the Cement and Concrete 
Association, 52 Grosvenor Gardens, Lon 
don, S.W.1 


Development 
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THE FLOW OF MATERIALS FROM BINS 


The Flow of Materials from Bins. 


IN a paper on the flow of materials from 
bins, Mr. John K. Rudd (of the Richard- 
son Scale Co. of the U.S.A.) states that the 
most important factors affecting the flow 
are the diameter of the hopper, the slope 
of the sides and the diameter of the dis- 
charge opening, the coefficient of friction, 
the ratio of lateral pressure, and the den- 
sity, head, and shearing strength of the 
material Temperature and moisture 
content may be indirectly accounted for 
or not allowed for if the sample tested is 
representative of the material lo start 
the flow only the forces acting on a central 
column of material extending up from the 
discharge opening have to be considered 
Material flowing from a confined area 
should be classified as either cohesive or 
non-cohesive The tlow of the two classes 
is so different that it is best to consider 
them as two different problems. There is 
a minimum discharge opening for any 
given cohesive material in any given 
hopper or bin 

Three investigations have been made, 
including (1) Measurements of the pres- 
sure created by a head of material in 
hoppers with vertical and sloping sides 
These tests were made primarily to check 
Janssen’s equation for pressures in cir- 
cular straight-sided hoppers, and to see 
how far the equation applied to hoppers 
with sloping sides (2) Investigation of 
lateral and vertical pressures created by 
materials in bins of different shape 
Lateral and vertical pressures, under a 
given head of liquid, are always equal, but 
this 1s not true for solids because of the 
friction between particles and cohesion 
(3) Investigation of the mechanics of 
flow 

Janssen and Airy both produced 
equations for the pressure exerted by 
material in straight-sided bins and hop 
pers Janssen’s equation is 


whe 

I 

where P, is the pressure on the base in Ib 
per square foot, Ft is the hydraulic radius 
ft K the ratio of lateral and vertical 
pressures in the bin, mw’ the coefficient of 
friction of the material against the wall of 


the bin, A the height of material in the bin 
above the base ({t.), and w the specitu 


weight of material (Ib. per cubic foot 
Airy’s equation is 


wD 


P, 


Js 


where D is the diameter of the discharge 
pw’ the coefficient of friction of the material 
against the wall, and wv the coefficient of 
friction of material against material 
Janssen’'s equation was chosen because 
it seemed sounder, and also it is simpler 

lo check Janssen’s equation, a small 
straight-sided hopper and hoppers having 
slopes of 5 deg. and 20 deg. from the ver 
tical were built An hydraulic cell wa 
placed under the hopper at the discharge 
opening Tests were made using 4 in 
polystyrene granules, Portland cement 
and dry mash feed Pressures on the full 
discharge opening were determined for 
known heads of material in the hopper 
The results of the tests with the circular 
straight-sided hopper agreed with theor 
etical values obtained from Janssen 
equation, but they also indicated that this 
equation did not apply to hoppers with 
sloping sides 

After preliminary tests, it was thought 
that a more general equation than Jan 
ssen's could be written and which would 
apply to hoppers with sloping as well a 
straight sides K (the ratio of lateral t 
vertical pressure of the confined solid 
a theoretical basis, as shown by 


I sine 
of where 1s the 
I sine 


repose However, this appli 
condition 

far only a few values of A for cor 

materials have been published, and 


materials in an uncontined 


by Janssen for dry grain lo get value 
of K a tank was made into which wa 
placed a cylinder with walls of extreme 
thin flexible rubber and with rigid « 

\ ample ot material wa placed 
cylinder and the 

tank A pre ire | ! 

the tank to produce nown lateral | 
ure on the sample \ vertical pre 

was then applied by a piston on toy 
cylindrical sample itil the rubber 


= 
| 
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started to give way. At this point the 
, 

vertical and lateral components e K 
were determined 

It was found that K varied with the 
height of the material in the hopper and 
the diameter of the hopper ‘Therefore, 
in determining K, the height-to-diameter 
ratio of the cylinder was chosen to comply 
with the shape of the hopper. With the 
values of K determined, it is possible to 
check test results with theoretical figures, 
and to draw test and theoretical curves 
(Fig. 1 From these data it is believed 
that a general equation can be evolved. 

To study the flow inside bins, a bin 
was built with a glass front, a metal back, 
an adjustable discharge opening, and 
tapering lower sides. Cohesive and non- 
cohesive materials, and bins of several 
shapes, were used, and slow-motion pic- 
tures were taken of the flow of material. 
These tests indicate that (1) A central 
column of flow exists above the discharge 
opening and is as wide as the opening. 
If material is being put into the bin at the 
same rate as it is being withdrawn, 
material outside the area of the central 
column remains statu (2) Material 
flows into the area of the central column 


60 


Vertice! pressure | 
versus heod for 
polystyrene cubes in | 
hoppers of base —— 
Miameter and various Observed 
side slopes results tor 
JANNSSENS Equation | ° 

- computed 

| JANNSSENS 


fqvetion 
‘ 


w* perc 

10m tt 

* O52/ by test 

* 0n sheet 
stee/! plote 

Material heedintt 


é 


Heed - laches 
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results for 
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Observed | 
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as soon as the central column is discharged 
(Figs. 2 to 4) 3) With cohesive mater 
lals a central plug moves out when the 
discharge gate is opened, and may leave a 
hole (Figs. 5 and 6 lo get further flow 
in this case requires rapping or hammering 
on the bin 

It is believed that flow occurs when a 
stress 1s set up that overcomes the shear- 
ing strength of the material It is pos- 
sible to find the shearing strength of a 
material in any shape of bin by measuring 
the force required to make a known plug 


of material separately shear from 
rounding material The amount of stress 
required depends on the characteristics of 
the material and the hape of the bin 
When stress and shearing strength are 
both known, conditions governing flow 
can be pred ted lo confirm theoretical 
findings, it is proposed to build experi 
mental hoppers, on with a discharge 
opening that will permit flow, and another 
with a slightly smaller opening that will 
not allow flow Ihe foregoing is from 
* Rock Products for March 1954 


Courses in Concrete Practice. 


THE course oncrets ractice estab 
lished by the vy an nid { London 
Institute last xtended into 
a second year for mel of those 
students who is gain a more ad 
vanced knowledge ib yer The 
second yeal cours f one 
evening lecture p for a period of 
24 weeks, and will art with the session 
1955/50 An examuinatior onsisting of 


July, 1955 


a written paper and j oO t, will be 
held in May 1956 and certific: Grade 
11) will be awarded » SUcE ful candi 
dates Student be ex 
pected to have completed successfully the 
first-year cou! bull particulars can be 
obtained (price 6d.) from the City and 
Guilds of London Institute, Department 
of Technology, Gresham College, Basing- 
hall Street, London, E.( 


Fig. 5. Fig. 6. | 


RESEARCH ON ROADS. 
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Research on Roads. 


lue following notes are abstracted from 
Road Research 1954,’ the report of 
the Road Research Board for the year 
1954 (H.M. Stationery Office. Price 4s 


Skidding on Coarse Surfaces. 


Most of the roads investigated because 
they had a bad record of skidding acci 
dents had a rough coarse-textured surface, 
but the stones in the surface had become 
highly polished and rounded by the action 
of traftiu Of a total of 411 accidents 
occurring when the road was wet, 253 
involved skidding. 


Moisture under Roads. 


When soil is covered with an impet 
vious road the moisture content of the 
soil changes little with the seasons or with 
time It has been found, however, that 
moisture penetrates under the road for 
distances up to 4 ft. from the verges 


Compaction of Soils. 


Investigations have been made on the 
compaction of earthworks by the use of 
4-cwt. and 2}-tons vibrating rollers, 
4-cwt., th-tons and 2-tons vibrating 
plate compactors, and 2-cwt powe! 
rammers. The 4-cwt. vibrating roller 
gave reasonably satisfactory results with 
granular soils, but the depth of satis 
factorily compacted soil was only about 
24 in.; very poor compaction was ob 
tained with cohesive soils. The 2}-tons 
vibrating roller on granular soils had an 
effect equivalent to that of an ordinary 
8-tons smooth-wheeled roller; on heavy 
clay vibration had little effect on com 
paction. Vibrating-plate compactors were 
not suitable for compacting heavy clays 
The results obtained on granular soils with 
2-tons and 14-tons vibrating-plate com 
pactors were similar; good compaction 
was produced with optimum mozsture 
contents close to the average natural 
moisture contents of the soils in the 
British Isles Kather lower compaction 
and corresponding higher optimum 
moisture contents were obtained with the 
4-cwt, compactor [he heavier machines 
were capable of satisfactorily compacting 
loose layers 12 in. to 18 in. thick, and 
the 4-cwt. compactor loose layers 6 in 
tog in, thick Very similar performances 
were obtained from the 2-cwt. power 
rammers Satisfactory compection was 


produced on both granular and cohesive 
soils provided that the loose layers did 
not exceed g in. in thickness. 


Settlement of Embankments. 


Since May 195! an investigation has 
been in progress on the approach embank 
ments of a road bridge at Lackford, West 
Suffolk, to study the settlement. The 
underlying soils were organic clay and 
peat, both of which were highly compres 
sible, and the embankments were about 
4 ft. high rhe settlement during the 
construction period of one year was up 
to 8 in., and in the following two years 
when the bridge was in use there was a 
further settlement of 2 in 


Reinforcement. 


An experimental road has been built 
to determine whether a given weight of 
steel in a single layer 1s as effective in 
controlling cracking as the same weight 
in two layers About 1o lb. of steel per 
square yard have been used (1) in a single 
layer of oblong-mesh near the top, and 
(2) near the bottom, (3) in two layers of 
oblong mesh of equal weight, one near 
the top and one near the bottom, (4) as 
in (3) but with both oblong-mesh and 
square-mesh fabrics arranged according 
to the Ministry of Transport and Civil 
Aviation specification for road and bridge 
works. The road was opened to traffu 
in April 1954 and no defects have yet 
occurred 


Prestressed Slabs. 


Observations have been made on pre- 
stressed concrete roads at Ringwood and 
Crawley. Measurements of the move 
ment of the slabs during daily tempera 
ture cycles indicated that the subgrade 
friction was high, the estimated coethcient 
of friction being near unity Cracks in 
the slabs at Ringwood, and possibly those 
at Crawley, open during low temperature 
at night This suggests that the stresses 
due to thermal movement exceed the 
prestress at Kingwood, the designed 


because of 


prestress was not achieved 
difficulties arising from the methods used 
to form cable ducts At Basildon it ap- 
pears that some of the prestress 1s still 


maintained because cracks remain closed 
during low temperature 
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STEEL FORMS 


The Multiple System of Interlocking 
STEEL SHUTTERING 


for in-situ concrete construction 


ENORMOUS STRENGTH e LIGHT IN WEIGHT e NO LOOSE PARTS 


Can be used hundreds of times with Consistent Efficiency 
GUARANTEED HAND RIVETED CONSTRUCTION THROUGHOUT 


STANDARD SCAFFOLD 
TUBE 
for alignment of 


A Simple Clamp 
enabling the use of 2 
SHUTTERING 


A. A. BYRD AND CO., LIMITED (Dept. S) 
210, Terminal House, Grosvenor Gardens, London, S.W.! 
’Phone: SLOane 5236. "Grams: Byrdicom, Wesphone, London 
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MOULDS 


for post-tensioned 
prestressed 
concrete units 


most comprehensive 
mould service in the world 


EXPERTS IN THE DESIGN AND PRODUCTION OF 
SPECIALISED MOULDS FOR PRECAST CONCRETE 


Recent contracts carried out by us include the supply of moulds for the 
production of precast concrete units for bridges and schools. These moulds 
called for a high degree of accuracy both in shape and dimensions, and the 
correct position of cores for the prestressing cables. Careful study of our 
customers’ requirements enabled us to design and supply moulds which 


met with their full approval. 


USE OUR SERVICE NOW 
STELMO, LTD., BETHWIN ROAD, LONDON, S.E.5. Telephone: Rodney 5981 
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Precast Frames Spanning 85 ft. 


ring 40,000 
an, Dumf: 


decided 


Ta 


frames at 15 
for the wider span the 
d farther apart 


wide and 300 long, an: oming ction 
of two bays 42 wict y 165 It 
long, and a boil 10OUS 5 ft. wide by 
30 ft. long nth ons with the 85-ft 
span the height to the caves ts 22 ft. 6 in 
and in the two-span section 15 ft 
except for the boiler house the roofs of 


the frames are pitched at 224 de I he 
fo 


frome panning 85 ft. are made in 
part namely two members each co 

prising a column and part of a rafter and 

two t Ihe column members are Fig. 2. Lifting a Column Member. 


Building 300 ft. long by 85 ft. wide. 


being built at An iesshire, for 
' the Airscrew Company & Jicwood, Ltd ar 
; for the manufacture of chipboard, 1s con Fis 
tructed alr t entirel with precast 
; concrete component The main building 
i / 1) was originally designed to con 
' prise four ba of precast reinforced 
concrete trame Of 43-It. spar it 15-It 
centre However, it was 
! coiumi uld “« an emba it in 7 
th buildin and the frame were re 
designed te pan the full Ss5 ft As many 
purlins had already been made it was 
decided to use the 
7 
! 
ex 
. 
Fig. 1). 
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PRECAST FRAMES 


cast in batches of six one on top of the 
other (Fig. 5) Ihe rafters are factory 
made and transported to the site The 
bases for the columns are cast with 
sockets to receive the columns, and are 
tied to the concrete floor to resist the out- 
ward thrust Ihe columns are placed in 
the sockets, plumbed, and kept upright 
with scaffolding supporting shuttering 
projecting from the arm (fig. 3) Pre- 
cast rafters are then placed in position 
and the frames with 


made monolith 


Fig. 3. 


PRECAST 
TANCHION ARM 


om 


TER FIMING MOLES 


PRECAST BEAM 
\ 
HOLE 


Fig. 4. 


270 


SPANNING 85 FT. 


Joints between Rafters and Column Members (top 


(CONCRETE) 


cast-in-situ joints at the apex and at the 
points of contraflexure It was decided 
not to scarf the joints at the points of 
contraflexure as it was considered that 
this would require undue accuracy in the 
erection of heavy and that 
inaccuracy would high second 
ary stresses at the joints when the nuts 
were tightened. Each stanchion member 
weighs 4} tons; Fig hows the method 
of lifting them, and details of the 
are given in Fig. 4 


units such 


Cause 


joints 


Method of Erection. 


PRECAST BEAM 


SHUTTER PILING HOLES 


PRECAST Of Am 


and at Apex. 


July, 1955 


>| 
f 
= 
= 
AN | 
J 
7 
= 


CONCRETE AND CONSTRUCTIONAL ENGINEERING vii 


MEMBRANE CURING 
for all concrete construction " 


from 36,000 


to 3,500,000 


Photograph by courtesy of Air Ministry Contractors: Messrs. john Laing 
& Son, Ltd 


Over 18,000,000 sq. yds. of concrete cured in this country with “‘ Ritecure.’" The proved economical a 
efficiency of ‘* Ritecure,"’ ease of application, drastic reduction of labour costs, and the assurance 
of complete curing under any climatic condition, make this material the supreme answer to all concrete i 
curing requirements. ‘* Ritecure '’ is backed by 32 years of practical experience in the field of civil oa 
engineering and public works construction. For full details, test reports, and technical advice, etc., 
write to 


STUART DICKENS, LTD. 


VICTORIA STREET, LONDON, 8.w.!. TELEPHONE: ABBEY 4930 
WORKS: OLD MILTON STREET LEICESTER. TELEPHONE: LEICESTER 20000 


~ 
on 
Apron and Link Road 
‘ 
' 
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This way forward 


We've tamed Egyptian rivers, 
Of 
Made ports for Portuguese, 
Raised Herculean sea-walls, 


To halt the seven seas : 


, 


b-stablished firm foundations 
Where once were shifting sands, 
Set townships in the desert 


And watered barren lands ; 


Built houses for your shelter 
And stations for your trains 
And silos for your harvest 


And airports for your planes ; 


And yet the proudest story 
We teel we have to tell 

Is not *‘All this accomplished ”’ 
But ** This accomplished well ! 


SIR LINDSAY PARKINSON 
& CO. LTD. 


171 SHAFTESBURY AVENUE, W.C.2 


AND IN AUSTRALIA, CANADA, CYPRUS AND INDIA 


Interesting details of our 7§ years experience glad- 


ly given to principals and consultants on request, 
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Fig. 5. Making the Column Members. 


I hie t jount ire made with a 
I I t ravel 
ivvregate ided  f n lown 
High-alumina cement 1 ised to obtain 
high earl trength and thus enable the 
aftoldu to be quickly released Lhe 


joints are protected during hardening to 
reduce s| kage \ll the precast mem 
bers are made with a mixture 


with ravel a regate of j in. maximum 


Lhe roof is covered with asbestos-cement 
sheet and glazing and lined with fire 
resistant insulation board \ few open 
ings provided for fans are framed with 
teel angle as it would have been un 


economical to make moulds for pecial 


puriin lhe main vall ire pre 
concrete hollow b vhicl 
rendered and painted ith cement « 
ternall 

The roof of the er | ‘ pre 
tressed purl 20 ft. low ipported 
ide wall Within the factor varniou 
pits up to 14 ft. deep for plant are cor 
tructed in normal reinforced concret 
An ancillary building for peeling k 
constructed with precast frame ol yw-ft 
pan 

The design of the factory. the manu 
facture of the precast members, and thy 
construction have been carried out b 
the Scottish Construction Co L.td oof 


Edinburgh 


The Strength of Prestressed Beams. 


fHe following note is taken from the 
Report of the Building Kesearch Station 
for the year 1954 HM Stationery 
Ottice Price 4 

Studies of the behaviour of prestressed 


4 crete bean male tat ind dynami 
loadu have ntinued on bean vith a 
pa { 20 ft lhe primar byect of the 
tests has been t tert e the re tance 
to im wt bear mle bb lifferent 
meth restre ind t ‘ pare 
then t tl th that ordinar 
{ te bean \ll the 
‘ df tive 
| ict the Alt ugh the 
t it t t t! ete the 
! ma ‘ ira 


on the impact resistance of prestress 
concrete 

1) With the larger 74 ol bear 
econdary muld teel resmforcement wa 


required in prestre sed concrete member 
to pre ent premature hear failure indet 
impact condition and to e1 ire that the 
cCapacit of the member for absorby 
ene Na full le | 

bean th pre-ter ned steel had 
i huplher re tance to shear fa e than 
those th ited post-ter ed cable 
ba therwis there ttle 
difference in behaviour between bean 
tressed b different ten of post 
ter but go ting of the tee Via 
necessal to avoid tabilit during 
‘ atter pact ading 


Jul 1955. 277 


HEATING SYSTEMS INSTALLED IN FLOORS CONCRETE) 


| Heating Systems Installed in Floors. 


t [ue method of warming buildings by the following the ducts carrying the heat 
: means of heating elements embedded in ing cables are laid in the floor bonded 
; the floors is being increasingly used in together to form continuity to earth by. 
as residential flats and commercial buildings means of a bonding strip, and covered 
i These sy tems operate at much lower sur with expanded metal or wire mesh to 
face temperatures than other central ensure an even distribution of heat 


heating systems ; for example, hot-water Channels arranged to accommodate the 
wall-radiators must usually have a mean floor finish give access to the connections 


temperature of 160 deg. Fahr. to produce so that a re placement can be made with 
a mean room temperature of, say, 60 deg out disturbing the floor or other parts of 
Fahr., whilst a floor-warming system for the installation 

the same room would have a maximum Ihe ducts are D hape in cro ection, 


surface temperature of 75 deg. Fahr. In and a layer of expanded metal is incor 
a floor-warming system the effect is porated immediately above the tubes t 


«SURFACE 


4 
5 < 
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Fig. 1. 

i mainly radiant, the warmth is imparted ensure an even distribution of heat 
by a surface only 7 deg. to 13 deg. Fahr Fig. 1). Control is by thermostats 
{ higher than the mean room temperature, operating principally from radiant tem 
and the warmth originates at the lowest peratures as opposed to air temperatures 
level Also, a floor-warming system A domed covert prevents warm air com 
< stores sufficient heat in the fabric of the ing into contact with the mec hanism, and 
building to allow the consumption of the efficiency is estimated to be go pel 
electricity to be restricted to off peak cent Thermostats are usually fixed be 

t hours tween 5 ft. and 6 ft. above the floor 
| At present, electrical floor-warming in lable 1 gives data relating to variou 
Stallations can be made in three wavs types of structures in which this method 

namely, by embedding bare wires direct], of heating has been installed Fig 
in the floor for operation at low voltage shows the ducts, cables. and expanded 
by embedding insulated metal-sheathed metal being installed, Fig. 3 shows the 
cables directly in the floor for operation concrete floor topping being placed, and 

on mains voltage, and by embedding Fig. 4 shows a cable being tested 

| ducts in the floor to carry insulated Ihe Kirkcaldy Corporation has built 

on cables operating on mains voltage an eight-story block of all-electric flat 
‘ | In the “ Panelec "’ system described in a prototype for a further five block 
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FIREPROOF FLOORS 


The most adaptable System of Suspended Hollow 
@ Concrete Floor and Roof Construction for large @ 


and small spans. 


Smith's Two-Way Reinforced 
Floor for distribution of point 
loads with efficiency and 
economy. 


Showing Two-Way Reinforcement 
and Hollow Concrete Biocks laid 


on Trianco Telescopic Centers. 
Mustrating the continuous Soffit 


with natural Key to which plaster 
readily adheres without hacking or 
other preparation to form finished 
ceiling. 


Midland Associated Company & 
Licensees 
PARKFIELD CONCRETE PRODUCTS 
COMPANY LIMITED 
St. Peter’s Road 
NETHERTON, Nr. DUDLEY 
WoORCS. 
"PHONE : DUDLEY 4315 


IMBER COURT + EAST MOLESEY + SURREY 
EMBerbrook 3300 (4 lines) 


ae 
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STERNSON 
No. 300 


Some views of the open-air swimming pool at the Skegness Holiday Camp 
By kind permission of Messrs. Butlins Ltd. 


waterproofing concrete 
with Sternson No. 300 


Practical experience on a large number of water-containing structures has proved 
that STERNSON NO. 300 provides the most dependable means of obtaining 
a dense and impermeable concrete which will resist heavy water pressures. 
The list of important contracts on which STERNSON NO. 300 has been specified 
includes Swimming Pools, Factories, Harbour work, and underground structures 
of all types, and cement renderings on housing estates, etc. STERNSON NO. 300 
is an integral waterproofer which can be used with confidence for all forms of 
concrete construction, and for providing a waterproof rendering for existing 
concrete and brick surfaces. STERNSON NO. 300 is a water repellent. it 
increases the tensile and crushing strengths without retarding the setting action. 
It increases the workability of the mix, thus permitting lower water-cement 
ratios. Full technical information on STERNSON NO. $00, and expert advice 
on all concrete waterproofing problems, are available on request. 


STUART B. DICKENS, LTD. 


36 VICTORIA STREET, LONDON, 8.W.1. TELEPHONE: ABBEY 4980 
WORKS: OLD MILTON STREET LEICESTER. TELEPHONE : LEICESTER 20390 
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Fig. 2. 
Heat Diffuser. 


Fig. 3. 


{TING 


KELATING 


Laying Expanded-metal 


Placing the Floor Topping. 


SYSTEMS 


pris 
undersict 
In each 
will have 


a temperature 
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living-room 
floor 
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flat 
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radiation 


INSTALLED IN FLOORS, 


Heat! 


I 
pla tered 
and the hall 
med to provide 
and in addi 
fitted im the 
ited that the 
period of 
about 


the 

vor heating « 
of 60 deg. | 
fire 1 » in 
It 1 


heating for a 


low-tem 


the floor a the 


Testing a Cable. 
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tha 
— Capacity Installed ‘ ‘ 
ft ad (kW nit 
Workshoy 4,000 365,000 286 461,000 
9,500 94,000 "111,000 
es ed g out | 
tructure COM prise i? forced 
valls 12 in. thich The intermediate 
= overlaid with ot paper bound la 
wool imsulatio which is compressed to 
Lin., and finished with a« rete topping 
_ to a-depth of in, The glass wool 
of the b 
4 1 year wi 
provided by 
4, 4 
“ 
rig. 
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transmitting surface 
are insulated 
covered 


Ihe heating cables 

cupro-mckel conductors 
lead alloy They are in 
pairs, but form a single conductor doubled 
back at its mid-point before it is sheathed : 
the connections to the electrical supply 
are therefore made at one end of the cable 
only. The cables are drawn into alu 
minium housings designed for maximum 
transmission laid (in this instance) on top 


with 


of the insulation and ending at a point 
where, when the topping and floor finish 
are applied, there will be access troughs 
which contain the terminal boxes and 
facilitate the drawing-in of the cables 
On top of the housings expanded metal 
with j-in. mesh 1s laid and secured to the 
housing by bonding-plates to act as a heat 


man mom) 


diffuser The whole is covered by a top 
ping to a depth of 2} in. over the beam: 
he trough-covers are of the removabl: 
recessed type fitted into floor register 
and during the laying of the topping these 
are filled with concrete. The troughs and 
covers, being flush with the floor surface, 
are covered with the floor finish 

Fig. 5 shows the results obtained in a 
floor-heated building of the South of 
Scotland Electricity Board during ex« ep 
tionally severe weather The building 
had not long been erected and it wa 
overheated in order to assist drying-out 
The internal air temperature was main 
tained at over 70 deg. Fahr., although on 
some days the average outside tempera 
ture was well below freezing 


Loss of Prestress with Time. 


IN the Keport of the Building Research 
Board for the year 1954 (H.M. Stationery 
Office. Price 45 it is stated that 
measurements of strain in the prestressed 
concrete main beams of an office building 
at Kilburn (described in this journal for 
March 1954) have continued in order to 
observe the magnitude of the 
prestress in the steel Ihere has been 
an appfeciable increase in this loss during 
the year due to creep and shrinkage of 
the concrete After 24 years this 
has now increased to about 12 per cent., 
and is only slightly less than the ultimate 
loss assumed in the design The 


losses of 


loss 


report 


250 


continues Analysis of the 
of this structure and of tests in the 
laboratory that the total 
stress in the steel due to elastic shorteniny 
of the concrete on stressing, 
shrinkage of the concrete, and to relaxa 
tion of the steel amount to 20 per 
cent. for post-tensioned steel and possibly 
to 25 per cent. or 
steel These greater 
usual allowance of 15 per 


behaviour 


shows loss ‘ 


to reep and 
may 
more for pre-tensione: 
than the 
cent. made 

Such under-estimates of the losses 
increase the risk of cracking. but 
be exper ted to little 
the ultimate strength of a 


losses are 


design 
would 
influence on 


structure 


have 
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applicants who shou 
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Komney House, Tufton Street, London Wir 


tate experience and salary required, 


INTERMEDIATE DRAUGHTSMEN 


Required for expanding office of Consulting En 
gineers engaged on varied schemes in Keinforced 


Concrete and Structural Steel construction. Offer 
ing permanent posts with 
(i) Salary commensurate with expenence 
(i) Favourable working hours, with optional 
vertime 


(iii) Opportunities for part time study 

iv) Prospects of rapid advancement 
Applications immediately to Box 4171, Concrete 
AND CONSTRUCTIONAL ENGINEER RING 14 6Dart 
mouth Street, London, 5.W.1 
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expanding rawing office Applicants must have had 
sunilar experience, and oreferably have some commercial 
knowledge Very good prospects for right man hive 
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AND CONSTRUCTIONAL ENGInexeine, 14 Dartmouth Street 
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FOR SALE. 
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148 each r id juantitie STEPHEN 
Ltp., 55 Bath Street, London, B.C: 
FOR SALI Steel tubes and fittings | in. to § in. nominal 
bore Prices on application. STEPHEN 
Bath Street, London, 


ROD AND WIRE 
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Write: BOX 4168 


Concrete & Constructional Engineering 
14, Dartmouth Street, London S.W.1. 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 
CONCRETE AGGREGATES PLANTS 


First-Class Washed graded 
concrete aggregates, and shingles 
for road dressing, coupled with 
eficient delivery, are at the 
service of contractors and 
Municipal Authorities in Lon- 
don, Berks, Bucks, Herts, and 
Middlesex Areas. 


Our products include Washed 
Sharp Sand, all sizes of shingles, 
from 3/16" up to 2°, either 
crushed or natural. 


Special Specifications made to 
order. 


STONE COURT BALLAST CO. LTD. 


PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 


Telephone: Abbey 3456. 
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The harnessing of the forces of nature 

by building great dams and reservoirs demands materials 

as strong and unyielding as nature itself. 

Again we depend on concrete. Concrete, deriving its massive strength 
from the cement from which it is made, has grown into a 


symbol of power 


This symbol identifies the products of 
THE CEMENT MARKETING COMPANY LTD. 


selling organisation of 

The Associated Portland Cement Manufacturers Ltd., The British Portland Cement 
Manufacturers Ltd., Alpha Cement Ltd., Portland House, Tothill Street, London, 8.W.1 
Suppliers of Blue Circle Portland Cement,“ Ferrocrete”, “ 417" Coment 

Sulphate Resisting Cement, “Snowcem"™ Cement Paint, etc. 
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